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The Limit Devotion 


NSTANCES are constantly occurring 
where an engineer, at the risk of his 
life, rushes in and shuts down a run 
away machine or a threatening boiler or 
closes a valve averting a catastrophe— 
if he gets away with it. 


A reader asks why he should be 
expected to do this unless human life is 
involved. 


I doubt if many employers would 
expect or want a man to stick to his 
post or to expose himself to imminent 
death or injury simply to save a plant 
that could be replaced with money. 


Most engineers are capable of 
appraising quickly the ‘cause of trouble, 
the degree to which it has progressed 
and the extent of the impending danger. 


Better than any other he is capable 
of avoiding disaster and estimating the 
extent of the risk involved. 


An operation that to the timid or 
unaccustomed would be fearsome is to 
him an incident of the job. 


Instances of the brave but coolly 
calculated and intelligent exercise of 
this kind of devotion are constantly 
being put down to the credit of the 
men in charge of power plants. 


There is the man with the masterly 
grasp of the situation who knows what 
to do and the probability of being able 
to do it in safety, and there is the timid 
man who is prone to magnify difficulties 
and perils, full of nervous apprehensions 
and rattled at any emergency. 


But bravery should not lead to fool- 
hardiness; and fear for his job, a desire 
to win credit or to avoid blame should 
not induce an engineer to take chances 
that may put his own life in jeopardy. 


In a case where really grave risk is 
involved, our correspondent’s suggested 
limit to an engi- 


neer’s duty is good. 
Iz human life at GLZ. LZ 
stake, and, espe- 


cially, through any 
fault of his? 
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POWER Stands for... 


1. Making Power When It Should Be Made 

2. Buying Power When It Should Be Bought 

3. Cheaper Power Through Modern Equipment 
4. Easier Financing of Equipment Purchases 

5. Better Use of Byproduct Heat and Power 

6. Operating Methods That Save Money 

7. Less Waste in Transmission and Application 


Cost Data 
Should Be Published 


ECENTLY published sets of figures for the cost of 

generating power with Diesel engines are widely 

divergent. Also they are not in agreement with previous 
figures. 

This serves to call attention to the general lack of 
dependable data available for use by the designing or 
consulting engineer who must estimate costs for new 
projects. What figures are available are generally end 
figures, as cost per thousand pounds of steam or per 
kilowatt-hour, and give no clue at all as to the part that 
labor, material and other expenses bear in their make-up. 

Because of this lack of fundamental information, engi- 
neers are forced to base calculations as to the relative 
value of different types of plant or service’ upon assumed 
costs. While this is fairly satisfactory in many cases, it 
does not give results as reliable as would be those based 
on actual operating figures. 

It is to be hoped that more cost information will be 
made available in the future. Engineers in other lines 
have freely exchanged information to the advantage of 
all concerned. Power engineers can follow this example 
with profit. 


Diesels on the 


Mississippi Levees 


HE Mississippi River flood-control program has 

brought into existence not only new designs for pro- 
tecting levees but also new excavating methods. On 
former construction, dragline excavators and_ shovels 
depended upon inefficient vertical fire-tube boilers and 
slide-valve engines for power. But the present contrac- 
tors have seized upon all possible means of reducing 
unit costs, and among other improvements have adopted 
the Diesel engine to meet the power demands. On at 
least one contract the savings resulting from the Diesel 
drive will pay for it in one year. A second contractor 
calculates that on the completion of his present con- 
tract his machinery will be paid for out of savings, 
enabling him to obtain increased profits on the next un- 
dertaking. The engines used are quite respectable in 
size, averaging around three hundred horsepower. 
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Early in the undertaking the point was raised that 
vibration of an engine would be objectionable, if the 
engine was mounted in the tower of a dragline excavator, 
and that the weight of the engine would make the tower 
difficult to shift. To meet these objections, one builder 
has mounted his engine on a low rail-car, which moves 
on the same track as does the tower. The electrical gen- 
erator supplies power to a Ward-Leonard motor-gener- 
ator set mounted on the tower base, and this, in turn, 
supplies current to the driving motors. The tower is 
free from both the engine weight and its possible vibra- 
tion. 

In another case, the tower base is extended sufficiently 
to permit it to carry the engine, and support is given by 
an additional set of wheels running on a third rail. 

It is in such applications as these that the Diesel finds 
a ready acceptance. There is an absence of controversy 
as to Diesel costs compared to purchased energy, for 
electric transmission is all but out of the picture in such 
contracting work. The reduction in labor, the ease with 
which fuel supplies can be obtained and the market value 
of the engine after the job is completed all point to a 
wide application of the Diesel on flood-control work. 


The Taxpayer Pays 
While Congress Delays 


USCLE Shoals power plant is a “war baby” with 

which Uncle Sam still paces the floor. It no longer 
attracts serious public attention. It has ceased to be an 
object upon which the political spellbinder pours forth 
his oratory. And the hope of a great industrial devel- 
opment growing up around this power site has been 
blasted. Notwithstanding, Muscle Shoals as a power 
project still exists, although shorn of many of the Uto- 
pian misconceptions regarding it that existed in the 
popular mind a few years ago. 

As a piece of engineering, this project ranks with the 
largest of water power developments. The work has 
been well executed, and today the plant is capable of 
generating as much power as any other project of its 
kind, under similar conditions. Actually it is producing 
only a fraction of its potential output. The project may 
have been developed at a time that was economically 
inopportune, but this can be said of other water power 
projects, and does not detract from the development as 
a power producer. As the Tennessee River is more 
fully developed the flow will become more constant and 
the primary power that can be produced at Muscle Shoals 
will be greatly increased. Even now, if the plant were 
allowed to be operated as it should be, it would produce 
a large volume of power annually. 

All manner of accusations have been hurled at this 
project. But its chief bane is politics. The plant went 
into operation in 1926, but Congress has not yet decided 
what it is going to do with the plant or with the power. 
There may be some excuse for delaying this decision, 
but in the meantime the best possible arrangements 
should be made for the sale of the power. A five- or a 
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ten-year contract would allow the power companies of 
the South to make the necessary provisions to advan- 
tageously use the power in their systems. 

Between forty million and fifty million dollars have 
been spent on this project. The plant has a capacity of 
two hundred thousand kilowatts, but the transmission 
line leaving the plant has slightly over one hundred thou- 
sand kilowatts capacity. The present agreement, under 
which the power is sold, which can be terminated almost 
immediately at the will of the government, is not one 
that will justify any company expanding its transmission 
facilities. If Congress must have Muscle Shoals as a 
political football it should not forget that the taxpayers 
are paying the bills and should give them at least the 
consideration of making this project as large a revenue 
producer as possible. 


Competent Men 
for the Power Commission 


HE suggestion by the Secretary of War that a 

change be made in the federal water power act so 
as to relieve himself and the Secretaries of the Interior 
and Agriculture from the responsibilities of administer- 
ing the act does not raise a new question. When the Dill 
was under consideration the point was made that the 
three secretaries would not have time to give real con- 
sideration to the questions constantly coming before the 
commission. Since the approval of the act there have 
been periodic suggestions that the commission be other 
wise constituted. 

In addition to the fact that members of the Cabinet 
already are overburdened with responsibilities, the point 
is made that three political leaders, as the heads of de- 
partments invariably are, hesitate to pass upon matters 
where political consequences are involved. 

As the three departments particularly interested in 
power development have legitimate reasons for asking to 
have a hand in the administration of the law, it is sug- 
gested that the commission could be made up of the 
Chief of Engineers, the Director of the Geological Sur- 
vey, and the Chief Forester. As the heads of technical 
bureaus, these men are in a position to be independent 
of political influences and are better qualified to pass 
upon the engineering and technical questions involved. 
Any plan to create an independent commission might 
possibly meet with objection from the Chief Executive 
and would likely be strongly opposed in Congress. In- 
dications are, however, that some consideration will be 
given this matter at the December session. 


Structures That Live 
ENATOR LUIGI LUIGGI, the distinguished Italian 


civil engineer, was a speaker at the recent dinner held 
in honor of delegates about to depart from New York 
for the World Engineering Congress in Tokyo. Like 
most visitors to America, he viewed the skyscrapers with 
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astonishment; but he saw in them something more than 
mere height and bulk. 

The great buildings of modern America, said Senator 
Luiggi, are more important than such mighty monu- 
ments as the pyramids and the Eiffel Tower, because 


they pulse with life. There is all the difference in the 
world, he pointed out, between a dead structure and one 
that lives. American office buildings, hotels, theaters, 
department stores, hospitals, and other institutions were 
viewed by Senator Luiggi as living organisms. Such 
buildings, like men, are supported by skeletons, pro- 
tected by skin, furnished internally with “viscera” of 
pipes, filters and traps, provided with pumping services, 
with thermostatically controlled heat and cold, with steel 
muscles, with nerves in the shape of wires conveying 
messages and controlling impulses, and so on. The 
analogy is almost perfect. 

It is an interesting fact, not noted specifically by 
Luiggi, that every one of these vital functions, without 
which a public building degenerates into a monument, is 
definitely classed as a power service. Everything that 
flows through ducts, pipes and wires, in the modern hotel 
or public building, is the direct responsibility of the 
power engineer. He is liable for all those functions that 
make the structure live. 


Wrong Application— 
Nobody’s Baby 


a. week’s editorial “Wrong Application — The 
Manufacturer's Burden” drew a little friendly criti- 
cism—-unwritten. “This stutf about it being up to the 
manufacturer to see that his equipnmiuue is properly in- 
stalled is perfectly sound in theory,” the critic said. “The 
trouble is you never can get the manufacturers to do it.” 
There may be something in this, but the losses to manu- 
facturers from failure to insist upon proper application 
are so great that the subject is worth some more ham- 
mering even if the chances of making a dent on present 
practice are rather remote. 

The critic made another point worth bringing out. 
He said, “How about asking the user to give the manu- 
facturer a little co-operation? What about the buyer 
who refuses to tell the maker what kind of coal he plans 
to use in the pulverizer or to let him even look at the 
steam-consuming apparatus to which his trap is to be 
applied?” Well, of course, the manufacturer could refuse 
to sell his equipment in such cases, figuring it better to 
save his reputation and lose the profit on one sale. Strong 
medicine, admittedly ; it is mighty hard for a salesman, or 
a sales manager, to turn down a sale, and it takes a lot 
of gumption to operate on such a basis. (And the critic 
might here interpose, “Would they make any sales at all 
on that basis ?’’) 

To be strictly fair we should say that wrong applica- 
tion is the user’s burden and the manufacturer’s burden 
jointly. Each suffers very definitely if the equipment 
fails to fit the job. Each must be ready to co-operate if 
sucii misapplications are to be avoided. 
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300 Per Cent Rating Obtained With 


Ww OD Refuse and Powdered OA 


Boiler settings of hollow air-cooled 
construction and water-cooled side 
walls designed to burn both wood refuse 
and powdered coal, handling of the 
wood refuse, automatic control of the 
feed, the method of introducing the air 
for combustion and the use of water 
walls in a furnace of unusual height are 
features of interest in this plant. 


By H. R. LaMBrRiGHT 
Plant engineer, the Mengel Company 


located at Louisville, Ky., manufactures automo- 

bile body woodwork. The process of manufacture 
and the materials used, result in the accumulation of a 
large amount of wood refuse, consisting of various kinds 
of kiln-dried hardwoods in the form of sawdust, shav- 
ings, blocks and sticks. 

Confronted with the necessity of designing and 
building a new boiler plant, a study of the situation 
indicated that the wood refuse if efficiently burned 
would produce an amount of steam equal to the normal 
steam demand. This demand consisted of steam re- 
quired by a 2,000-kw. turbine-generator unit, a 1,000-kw. 
uniflow engine, two 150-hp. turbine-driven fans, boiler 
plant auxiliaries, and that needed for heating. All of 
these units operate non-condensing against a back pres- 
sure of 10 Ib. It was expected that use would be made 
of the exhaust steam from the generating equipment 
and steam-driven auxiliaries for heating buildings and 
dry kilns, using live steam for making up any deficiency 
of exhaust steam. 

Power and steam requirements exceeded the capacity 
of the old boiler plant, which had outlived its usefulness. 
The space occupied by the old plant was required for 
manufacturing, so a building was erected for the new 
boilers. The ground available permitted a building of 
sufficient size to house three boilers, each ranging in 
possible size from 5,000 to 10,000 sq.ft. of surface. 

Two boilers, each having 8,600 sq.ft. of heating sur- 
face, at present provide sufficient steaming capacity for 
meeting the maximum demands in the coldest weather 
to be expected in this locality. It was anticipated that 
one boiler operated at about 200 per cent rating would 
meet the demand, with the other boiler as a spare. Pro- 
vision for the addition of a third boiler permitted 
doubling the steaming cutput while maintaining a spare 
unit. However, it was anticipated that for a considerable 
time in the future maximum loads would be provided 


Tes automotive division of the Mengel Company, 
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in the SAME Furnace 


New boiler plant of the Mengel Company at 
Louisville 


for by operating both boilers during peak periods, which 
would occur only during severe winter weather. 

Design of the boiler room equipment was based on 
wood refuse being the primary fuel. It was realized 
that the supply of this fuel could not at all times just 
equal the demand and that enormous storage space 
would be required to equalize the supply and demand 
over a long period of time. There also would be periods 
of time during which steam would be required but no 
wood refuse would be produced. To provide means 
for generating steam during these periods and also to 
eliminate the cost of unduly large wood refuse storage, 
it was decided to install equipment for firing coal in 
powdered form. Powdered coal was chosen as auxiliary 
fuel because a furnace could be constructed which if 
properly designed for wood refuse burning also would 
be suitable for powdered-coal firing. A cross-section of 
the boiler plant as installed is shown in the diagram. 
Blocks and sticks of wood are put through a hogging 


POWER— October 8,1929 


| 
ay 


machine and reduced to chips or shreds to prepare the 
wood fuel. Sawdust, shavings and hogged wood are 
conveyed from various portions of the plant by air to 
the cyclone collector, located above the hogged fuel 
storage. The bin has a capacity of 320 tons. 

Wood is taken from the hoppered bottom of the 
storage bin by a screw conveyor and delivered to the 
foot of a bucket elevator. This elevator delivers it to 
small storage hoppers in the boiler room, one in front 
of each boiler. The elevator discharge is arranged to 
supply either of the hoppers by switching valves in the 
discharge chutes. 

A wood stoker feeds the fuel from the storage hopper 
to the boiler furnace, one stoker serving each boiler. 
The stoker acts not only as a conveyor but also as a 
proportioning device by which the rate of feed is con- 
trolled in proportion to the steam demand. It consists 
essentially of screw conveyors for carrying wood from 
the hopper to the feeders, and star feeders which drop 
the wood in controllable amounts into the fuel chutes. 
The amount of wood fed by the star feeders is con 
trolled by the steam pressure through regulators that 
adjust the speed of revolution of the star feeders o: 
paddle wheels. Their presence in the feed line alse 
prevents back firing to the bin. Wood drops through 
the chutes into the furnace, passing through the front 
wall of the furnace immediately under the arch, which 
helps to maintain ignition temperatures. Each boiler is 
served by three screws and feeders. 

Air for burning the wood is admitted through ports 


Section through boiler, showing furnace design 
| and fucl-handling equipment 


near the bottom of each side wall. This air is’ supplied 
by a forced-draft fan, the discharge of which is con- 
nected to the ports by ducts. The amount of air is 
controllable, and can be maintained in any desired pro- 
portion to the fuel fed. The ports in the side walls are 
arranged to direct air jets across the furnace, the jets 
sweeping over the furnace floor. Falling wood meets 
rising air and, for the most part, is burned in transit 
through the furnace. Larger-size pieces of wood, how- 
ever, will not burn completely while falling. They tend 
to pile on the floor. The air jets keep these larger 
pieces so stirred that they are rapidly consumed. 

A unit pulverizer is connected to one boiler for 
auxiliary firing. This unit meets the present demand 
for steam during periods when wood is not available, 
but is arranged for connection to the second boiler at 
such time as it might be required. Coal is placed in 
a hopper over the pulverizer, from whence it is fed by 
a disk-type feeder. The pulverizer consists of a revolv- 
ing disk having -swing hammers on one side and pul- 
verizing pegs on the other. The hammers granulate the 
coal, and the pegs do the fine pulverizing. An air 
stream carries the coal through the pulverizer and 
through a discharge pipe to a burner at the furnace. 
This air stream is produced by a fan incorporated in 
the pulverizer. The burner is of the rotary turbulent 
type. Secondary air is supplied to the burner from the 
fan used to furnish air for wood burning, dampers 
being provided to shut off the side-wall ports and to 
open a passage to the burner plenum chamber. The 
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pulverizer has a capacity for grinding 5,500 Ib. of Eastern 
Kentucky coal per hour, or sufficient to operate one 
boiler at 200 per cent rating. 

Each of the boilers is of the three-drum, bent-tube 
type, baffled for three passes, and has 8,600) sq.ft. of 
heating surface. The boiler is set so that the distance 
from the center of the lower drum to the furnace floor 
line is 19 ft. The furnace is 14 ft. 6 in. wide and 16 ft. 
from the inside of the front wall to the face of the 
rear wall. Its volume is slightly over 5,000 cu.ft. On 
each side wall is a rectangle of water-tube surface, the 
projected area of wall surface covered being about 
295 sq.ft. per side. 

Hollow air-cooled construction is employed in all of 
the front wall and rear wall, and that portion of each 
side wall between the water walls and the rear wall. Air 
is drawn through these portions of the walls and led 
to the inlet side of the forced-draft fan by ducts. The 
front arch is set 24 ft. 6 in. from the floor to the under 
side. The three wood chute openings.pass through the 
front wall at an angle of 45 deg., and the lower side 
of the openings is 2 ft. 8 in. below the arch on the 
inside of the front wall. The center line of the coal 
burner opening is 12 ft. from the floor and on the center 
line of the front elevation. The furnace bottom is flat, 
and ashes are removed through clean- out doors, placed 
both front and rear. 

The photograph of the two boilers shows clearly the 
wood stokers on both furnaces, the powdered-coal burner 
on the right-hand boiler, and the exterior covering of 
the water walls, together with the circulating tubes. 
The new plant has been in operation for over seven 
months, this interval including periods of steam demand 
that would test the equipment for capacity. Water- 
cooled walls, particularly of such large extent, are a 
departure from customary practice in the design of 
furnaces for burning wood refuse. It might be expected 
that decidedly objectionable smoke would be experienced 
on account of the water tubes chilling the flame. On 
the contrary, the unit has been operated, firing wood 
alone, to 300 per cent boiler rating, with 15 per cent COz 
in the flue gases and only a white haze issuing from the 
stack. At this same rate of operation the gases leave 


Principal Equipment in New Boiler 
Room of the Mengel Company 


Boilers, two, 3 drum, 3 pass, bent tube, 8,600 


Superheaters, two, 105 deg. at 200 per cent 

Water- side walls, wall surface 

covered, 595 sq.ft.......... Combustion Engineering Corp. 
Pulverizer and flare burner, Atriter we 4 capac- 

ity 5,500 ib. per hr., 1,200 a — Stoker Corp. 
Wood stokers, two, National....... pak .M. A. Hofft Co. 
Bucket elevators, 1,800 cu.ft. per hr........ Jeffrey Mfg. Co. 


Fuel storage bin, 36 ft. x 66 ft. 6 in., 320 tons 
Alphons Custodis Chimney Construction Co. 
eh draft fans, turbo-vane, 18,000 cu.ft. per 
....B. F. Sturtevant Co. 
ee concrete, 9 ft. 6 in. x 
Al phons Custodis Chimney Construction Co. 
Boller feed pumps, two, 250 g.p.m., 577 ft. 


Feed-water heater, deareating, 100,000 Ib. 

ees Pittsburgh Piping & Equipment Co. 
Valves, non-return....Golden-Anderson Valve Specialty Co. 
Valves, safety ........ Consolidated Ashcroft Hancock Co. 
Valves, blowoff, “Yarwey”............Yarnall-Waring Co. 
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Coal pulveriser, showing the discharge pipe 


the boiler at a temperature of 600 deg., an indication 
of the efficiency of heat absorption of the boiler surface. 

It is possible to fire both wood and powdered coal 
together, but generally one fuel only is fired at a time. 
When wood is fired, the powdered-coal burner is ex- 
posed to the radiation of the flame, but no burning of 
the coal burner parts has been experienced, nor have 
any parts been renewed, and this with no air passed 
through the coal burners for cooling. The furnace 
design has proved equally adaptable to the burning of 
wood or powdered coal. The volume of the furnace 
permits a heat release of about 12,000 B.t.u. per cubic 
foot per hour at 200 per cent of boiler rating and 
about 18,000 B.t.u. per cubic foot per hour at 300 per 
cent of boiler rating. When operating at 300 per cent 
of boiler rating with 15 per cent CO, in the furnace 
gases, the average furnace temperature is about 2,400 
deg., and 200 deg. less at 200 per cent rating. 

The unit has been equipped with flow meters and 
COz instruments, but no means have been provided for 
weighing wood fuel. Consequently, no information’ is 
available as to efficiency based on weighed quantities. 
However, information relating to exit-gas temperatures, 
CO, in the flue gases, condition of ash, and probable 
radiation would indicate excellent efficiency. Radiation 
losses should be unusually low, owing to the insulating 
effect of the large extent of water wall surface. Carbon 
loss in the ash probably is less than 1 per cent. On 
this basis an over-all efficiency of the magnitude of 
76 to 78 per cent would be indicated when operating 
at 300 per cent of boiler rating. 

As a whole, the installation has served the purpose 
for which it was designed, and all parts have functioned. 
separately and in co-ordination, as anticipated. 


POWE R— October 8, 1929 


iE 
if 
? 
| 
4 
| 
| 
ee 
aS) 
Sa 
‘ 
‘ 


How to Prepare a Schedule for 


Economic Boiler Loading 


66 OW many boilers 
should be kept in 
service in order to 


carry the peaks? How 
many should be kept active 
during the off-peak periods 
for maximum plant econ- 
omy?” These questions con- 
stantly arise in plants with 
many boilers. Their answers 


Two Parts—Part I-—— 


The extraordinary practical usefulness of 
this article justifies its unusual length, 
which makes necessary its presentation in 
two parts. Part II will appear in the next 
number of Power. Working with a specific 
example, Mr. Reynolds illustrates clearly, 
step by step, the preparation of curves and 
tables from which the boiler room opera- 
tor can determine the number of fired and 
active boilers for greatest dollar economy. the boiler efficiency de- 


considered in this discus- 
sion is the over-all efficiency 
and should include econo- 
mizers, air preheaters, etc., 
if the boilers are equipped 
with such apparatus. 

As pointed out above and 
as will also be seen in Fig. 1, 


creases, while the superheat 


are complicated by the fact 
that the maximum efficiency 
of a steam boiler occurs only at 
about one-third the maximum 
output of the boiler. Considera- 
tion of this point alone would 
seem to indicate that the boilers 
should be operated so that the 
load at all times will be as near 
as possible to this maximum efficiency point. However, 
there are several other factors besides the efficiency curve 
to be taken into account. One of these is the banking 
losses. Still another factor enters in plants which use 


superheaters, and that is the fact that the degree of 


superheat given by most superheaters increases as the 
output of the boiler increases, which in turn increases the 
over-all plant efficiency. Thus it will be seen that this 
tends to offset the reduction in boiler efficiency as the 
rating increases. 

My purpose is to outline a method of computation by 
which the various factors may be co-ordinated and a 
schedule of boiler operation developed. It is impossible 
to give a schedule which will apply to all plants, and so 
it will be necessary to apply the methods outlined here te 
obtain a schedule for the particular plant under considera- 
tion. To illustrate the method an imaginary plant con- 
taining sixteen 20,000-sq.ft. boilers will be taken for an 
example. 

The first step will be to determine the efficiency and 
superheat curves of the boilers at all loads, from the 
maximum, which may be assumed at 300 per cent of 
rating, down to the lowest rating at which it is possible 
to operate them. It may be necessary to run tests to 
obtain these curves, in which event complete instructions 
may be found in the A.S.M.E. test code. It will be 
assumed that these tests have been run and curves have 
been obtained as given in Fig. 1. It is important that 
data be obtained for plotting these curves at the low 
loads, as this part of the curves will be used as indicated 
in the following discussion. The efficiency which is 


*Republication rights reserved by the author. 
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By Hersert B. REYNOLDS* 
Mechanical Engineer 
Interborough Rapid Transit Co., 
New York City 


increases, as the load on the 
boiler increases. To com- 
bine these two variables into one, 
which would be a function of the 
rating, the boiler efficiency curve 
will be modified or corrected for 
the variation in the superheat in 
the following manner: 

It will be assumed that the 
turbines in the station are designed for a pressure of 
200 Ib. gage, a superheat of 150 deg. F., and that a varia- 
tion in superheat of 10 deg. will cause a variation of 
1 per cent in the water rate of the turbines. The exact 
variation of water rate with superheat for a particular 
turbine can always be obtained from the manufacturers. 
In correcting the boiler efficiency curve it will be seen 
that the superheat at the 120 per cent rating point is 
normal. Therefore there will be no correction at this 
point. 

In order to illustrate the method of correcting this 
curve we will consider the point at 300 per cent rating. 
It will be seen that the superheat at this point is 200 
deg. F. It may be well to remark here that the superheat 
curve assumed is typical of a great many of the super- 
heaters in use at the present time but does not represent 
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Fig. 1—Boiler characteristic curves 
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the characteristics of some of the newer installations, 
where the superheaters are placed nearer the furnace. 
However, the calculations given below will apply to any 
superheater and boiler efficiency curves. As already 
pointed out, the superheat at 300 per cent rating is 200 
deg. F., or 50 deg. above normal. This increase in super- 
heat at the turbines would cause the steam rate to be 
decreased 5.0 per cent. 

_However, because the steam at the higher superheat 
contains more heat per pound, the coal consumption will 
not be decreased in the same extent that the steam co- 
sumption of the turbine is decreased. Assuming a feed- 
water temperature of 212 deg., it will be found that the 
amount of heat added by the boilers at a pressure of 
200 Ib. and a superheat of 150 deg. is 1,284.6 — (212 — 
32) = 1,104.6 B.t.u. per lb., and that at a superheat of 
200 deg. it is 1,309.7 — (212 — 32) = 1,129.7 B.t.u. 
per lb., or an increase of 2.27 per cent. The heat con- 
sumption of the turbine at a superheat of 200 deg. will 
be 0.95 (1.00 + 0.02277) = 0.973 times the heat con- 
sumption at a superheat of 150 deg., while the coal 
consumption will be decreased in the same ratio. The 
boiler efficiency at 300 per cent rating is 65 per cent. 
The same decrease in coal consumption would result by 


an increase in the boiler efficiency to os = 668 per 


0.973 
cent. In other words, the increase in boiler efficiency 
from 65.0 to 66.8 per cent has the same effect as increas- 
ing the superheat from 150 deg. to 200 deg. 

By repeating the process given above for a number of 
points at various boiler ratings, a second efficiency curve 
is obtained, as shown by the dotted curve in Fig. 1. 
Variation in plant efficiency caused by the variation in 
superheat when the boilers are operated at the different 
ratings is combined with the boiler efficiency, and so the 
superheat variation can be ignored if this modified curve 
is used. This curve, of course, does not represent the 
true efficiency of the boiler but simply serves for making 
the following calculations, in which relative rather than 
absolute values are considered: 

It will be necessary now to obtain a curve showing the 
cost of operating the boiler at the full range of rating 
from 0 to 300 per cent. This cost is made up of the cost 
of the coal fed to the boiler, cost of the coal used in 
generating the power for driving the forced-draft blow- 


TABLE I—TOTAL COST DATA 


-—Fourteen Fired Boilers— 
Load Number Number Rating Cost Number Rating Cost 
on of of of Active r of . of Active per 


Station, Active Banked Boilers, our, Banked Boilers, Hour, 


Kw. Boilers Boilers Per Cent Dollars Boilers Per Cent Dollars 
150,000 14 0 248.0 627.00 
150,000 13 1 266.0 649.50 0 267.5 646.50 
150,000 12 2 286.0 671.60 1 287.5 670.00 
140,000 14 0 231.5 574.50 
140,000 13 1 247.8 588.00 © 249.2 586.00 
140,000 12 2 267.0 609.00 1 268.5 607.00 
140,000 11 3 289.2 635.00 2 291.5 634.00 
130,000 14 0 215.0 524.00 
130,000 13 1 230.0 535.00 0 231.5 533.00 
130,000 12 2 247.5 551.00 1 249.0 548.00 
130,000 1 3 268.2 571.00 2 270.0 568.00 
130,000 10 4 293.0 597.00 3 295.0 596.00 
120,000 14 0 198.5 473.00 
120,000 13 1 212.0 485.00 0 213.8 481.00 
120,000 12 2 228.0 496.00 1 230.0 494.00 
120,000 if 3 247.2 513.00 2 249.0 509.00 
120,000 10 4 269.5 530.00 3 272.0 530.00 
120,000 9 5 297.0 560 4 299.2 559.00 
110,000 14 0 182.0 430.00 
110,000 13 1 194.3 436.00 0 195.9 431.00 
110,000 12 2 209.0 447 1 210.5 445.00 
110,000 11 3 226.0 459.00 2 228.0 456.00 
110,000 10 - 246.5 474.00 3 249.0 471.00 
110,000 9 5 271.5 491.00 o 273.5 489.00 


Note—The complete table is extended to the right to include “eight boilers fired,’ and is -xtended down- 


ward to include ‘‘load on station"’ of 10,000 kw. 
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——Thirteen Fired Boilers—. ——Twelve Fired Boilers-—. 
Number Rating Cost 
of _ of Active per 
Banked Boilers, Hour, 
Boilers Per Cent Dollarg 


0 289.5 669.00 
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Fig. 2—Power consumption of auxiliaries 


ers, induced-draft blowers (if any), stokers, and the 
cost of labor for operating the boilers. ; 

The cost of the coal may be obtained directly from the 
corrected efficiency curve in Fig. 1, in the following man- 
ner: It will be assumed that coal costs $6 per long ton 
and contains 14,000 B.t.u. per pound as fired. For the 
purpose of illustration, the boiler load at 300 per cent of 
rating will be used. The coal consumption of the boiler 
when it is operating at 300 per cent of rating will be 


20,000 3.00 3.45 970.0 
14,000 0.668 


in which 20,000 is the heating surface of the boiler in 
square feet, 3.00 is the rating, 3.45 is the equivalent 
evaporation at rating in pounds per hour per square foot 
of heating surface, 970.0 is the B.t.u. content of the 
steam “from and at 212 deg.,” 14,000 is the B.t.u. con- 
tent per pound of coal as fired, and 0.668 is the efficiency. 


21,500 X 6.00 _ | 
= $87.50 


= 21,500 Ib. per hour, 


The cost of the coal will be 


per hour. 

It will be assumed that the power consumption of the 
forced-draft blowérs, induced-draft blowers and stoker 
motors was obtained during the boiler tests from which 
the curves in Fig. 2 were obtained. It will be noticed 
that there is no power requirement for the forced-draft 
blowers below 50 per cent of rating, as some stokers are 
capable of operating up to this point with natural draft 
alone. In the case of the induced-draft blowers it has. 
been assumed they are not required 
until a rating of 200 per cent is 
reached. 

It has been assumed that two-speed 
motors are used, which accounts for 
the sudden jump in the power con- 
sumption at 250 per cent of rating. 
The total auxiliary power consump- 
tion at 300 per cent of rating is found 
from Fig. 2 as follows: 100 + 73 
+ 10 = 183 kilowatts. 

For determining the coal cost of 
this power it will be assumed that the 
coal factor of the station is 1.5 Ib. of 
coal per kilowatt hour, and so the 
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1 231°0 308.00 coal cost per kilowatt-hour will be 
~ 2,240 == $0.00402 per kilowatt- 


441.00 hour. It will be found later on that 
this assumed cost is a little lower than 
the actual cost. However, this slight 
discrepancy will not have any prac- 
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276.0 488.00 


POWE R— October 8,1929 


i 

| 
= 
dhe 

i 
iF 

if 

| 

|. 

. 

re 
. 
212.0 
229.8 


0009 
2 
555 
850 40008 8 
Ss 
Tota/ cost | 

per hour. 0007 
| 
2 
330 \ —}o006 
00058 
& per kilowatt-hour | 
|__| 
+ « 

0 20 40 60 80 100 120 140 100 180 200 220 240 260 280 300 320 


240 
Output of Boiler in Per Cent of Rating 


Fig. 3—Cost of operating an individual boiler 


tical effect upon the final results. For the purpose of this 
study no other costs need be included in the auxiliary 
power expense, as the coal cost is the only item that varies 
to any great extent with the power used. The coal cost 
for auxiliary power at 300 per cent of rating will then be 
183 0.00402 = $0.74 per hour. It will be assumed that 
the boiler-operating labor costs $1 per hour per boiler dur- 
ing the time the boilers are in service regardless of their 
output. The total cost at 300 per cent of rating will then 
be $57.50 + 0.74 + $1.00 = $59.24 per hour. By repeat- 
ing these calculations for a number of points the total 
cost curve, shown in Fig. 3, can be obtained. 

If any of the auxiliaries are steam driven it will be 
necessary to estimate their steam consumption at various 
boiler ratings. The cost of the steam used will depend 
upon the heat-balance system of the plant. If the aux- 
iliaries exhaust into a feed-water heater which can absorb 
all the steam and if the main turbines are not equipped 
with bleeder connections the cost of the auxiliary steam 
can be neglected, as the only heat used is that lost by 
radiation plus the mechanical losses. If, on the other 
hand, the main turbines are equipped with bleeder con- 
nections, the cost of the auxiliary steam will be, roughly, 
half the cost of live steam, but it will depend to a great 
extent upon the heat-balance system in use. 

To determine the relation between the boiler output 
expressed in per cent of rating and kilowatts of net sta- 
tion output it will be assumed that the average station 
water rate is 14.0 lb. per kilowatt- 
hour and that the temperature of the 


costs which vary with the manner in which the boilers 
are operated, such as coal and labor for operating the 
boilers. For the purpose of this study it is not neces- 
sary to include any other costs, as general labor, main- 
tenance, etc. 

Important points to consider in this study are the out- 
put of the boilers when they are banked, and the cost 
of that output. The output of banked boilers varies 
between wide limits, and not only depends upon the 
condition of the equipment, such as the dampers, etc., but 
is also greatly influenced by the manner in which the 
stokers and boilers are operated. In order to obtain data 
covering these points a test of a boiler should be made by 
banking the boiler after it has been operated at a fairly 
high rating for several hours. The water fed to the 
boiler should be weighed until evaporation ceases. With 
these data the curves shown in Fig. 4 can be obtained. 
The lower curve gives the output of the boiler at any 
definite time during the banked period, while the upper 
curve gives the average output during the banked period 
up to any given time. The exact average length of the 
banked period of the boilers cannot be determined until 
after the loading schedule has been determined. How- 
ever, it is now necessary to make an assumption as to 
the average length of the banked periods. An error in 
this assumption would not change the final result very 
much, so it will be assumed that the average banked 
period of the boiler is six hours. From the upper curve 
in Fig. 4 it will be seen that the average output of the 
boiler during this period is 20.8 per cent of rating, or, 
expressed in kilowatts, it is 0.208 & 4,320 = 900 kw., 
approximately. At this output the cost, according to 
Fig. 3, is $7 per hour. 

The next step will be to prepare a tabulation, part of 
which is shown in Table I. The first column gives the 
load on the station in 10,000-kw. steps from 150,000 kw. 
down to 110,000 kw. For practical use this should be 
carried down to 10,000 kw. The second column gives 
the number of active boilers, it being assumed that the 
maximum number of boilers available is fourteen. It 
will be seen that for the load of 150,000 kw. the minimum 
number of active boilers is twelve. This is the minimum 
number of boilers that can carry the load if it is assumed 
that the maximum rating of the boilers is 300 per cent, 
each producing 12,960 kw. Of course, the number of 


TABLE II—DAILY COST DATA 


; Average 14 Fired Boilers 12 Fired Boilers 10 Fired Boilers 9 Fired Boilers 8 Fired Boilers 
feed water is 212 deg. F. Then t he Hour Hourly — Cost Number Cost Number Cost Number Cost Number Cost 
B.t.u. added by the boilers per kilo- Ending —_Load on per of per of per of per of per 

y Station Heuked Hour, Banked Hour, Banked Hour, Banked Hour, Banked Hour 
watt-hour = 14.0 [ 1284.6 Sa (212 oe Kw. Boilers Dollars Boilers Dollars Boilers Dollars Boilers Dollars Boilers Dollars 
32)] = 15480 Bia, Then the out 
put of each boiler, when operating at 3 AM. 10,660 \4 10112 8 71 8 70 7 65 
kilowatts, will be 

7AM. 2,60 2 217 0 210 205 201 202 
8 A.M. 86,700 0 337 0 3360 OO 343 OO 351 0 365 
20,000 3.45 X 970 4320 k 9AM. 93300 0 362 OO 3620 376 OO 386 406 
15.480 = 4,020 Kw. 10 A.M. 70,000 0 276 0 2730 271 271 OO 278 
By knowing this relation, points 48300 1750 175 
the cost ilowatt-hour, can 5 P.M. 76,000 0 296 0 295 295 «(OO 299 «OO 308 
be determined. For example, at SPM. 100,000 3090 3910 4109 423 446 
$59.24 11 P.M. 28,600 10 148 7 136 5 128 4 124 120 
. = $0,00458 kilo- 12 P.M. 26,700 10 141 7 1305 122 4 117. 3 133 
‘ost per w.-h r. F 
watt-hour. The curves in Fig. 3 Boiler rating during max. hr., 
do not give the total cost of power MMM ns ee ox a5 165.2 193.0 231.5 257.0 289.0 
: b includ 1 h Maximum hourly load, 100,000 kw. 

generation, but include only those Load factor, daily, 47.8 per cent. 
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active boilers can be reduced further as the load on the 
station is reduced, as indicated for the 110,000-kw. load, 
where the number of active boilers is varied from four- 
teen down to nine. The next three columns are grouped 
under the heading of “Fourteen Fired Boilers.” The 
first column of this group gives the number of banked 
hoilers. The second column gives the rating of the active 
boilers and is determined for the case of two banked boil- 
ers, as follows: Per cent rating = 


150,000 — (2 « 900 
2x ron ) = 2.86 or 286 per cent 
In which 150,000 is the load on the station in kilowatts. 
2 is the number of banked boilers. 
900 is the output of a banked boiler in kilo- 
watts. 
12 is the number of active boilers. 
4,320 is the output of an active boiler at 100 
per cent of rating, in kilowatts. 
The third column in the group gives the hourly cost 
of carrying the load, and is determined for the case of 
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Fig. 4—Banking characteristics 


two banked boilers as follows: Cost = (2 & 7.00) + 
(12 & 54.80) = $671.60. 
In which 2 is the number of banked boilers. 

7.00 is the hourly cost of operating a banked 
boiler expressed in dollars as deter- 
mined above. 

12 is the number of active boilers. 
54.80 is the hourly cost of operating a boiler 
at 286 per cent of rating as deter- 
mined from Fig. 3. 

In a similar manner data are obtained for the case of 
thirteen fired boilers and so on down to eight fired boil- 
ers, and for various loads down to 10,000 kw. The cost 
is determined at each load with a varying number of 
banked boilers as indicated. 

After the tabulation has been completed as indicated 
in Table I, the curves in Fig. 5 are plotted from the 
data contained therein. This figure contains the curves 
for the case of fourteen fired boilers only. Each full 
curve shows the variation between the number of banked 
boilers and the total hourly cost for each load. The 
dotted lines connect points of equal boiler ratings on the 
various curves. 

It will be noticed that the cost of operation increases 
as the number of banked boilers is increased and that 
it is a minimum when there are no banked boilers. This 
would indicate that the most economical way to operate 
the boilers would be to keep all fired boilers active. This 
would result in operating the boilers at a low rating when 
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TABLE III—BOILER-LOADING SCHEDULE 


. Daily Load Factor, 47.8 Per Cent 
Load on Maximum Hour Load, K 


Station, 150,000 140,000 130,000 120, 000" 110,000 100,000 
Kw. Number of Active Boilers 
130,000 14 13 12 
120,000 14 13 12 
110,000 14 13 12 10 
100,000 14 13 12 11 10 9 
90,000 14 13 12 1 10 9 
80,000 14 13 12 11 10 9 
70,000 14 13 12 1 10 9 
60,000 14 13 12 VW 10 9 
40,000 8 8 8 8 9 9 
30,000 5 > 6 5 6 6 
20,000 2 2 3 3 3 3 
10, 000 0 0 0 1 1 1 


Note—First number in the columns indicates the number of boilers which 
should be in service and active for the given maximum hourly load. The re- 
maining numbers give the number of active boilers for the actual hour-to-hour 
load on the station, as given in the column at the left. 


the load is low, which is not always practical, and so it 
becomes necessary to bank some boilers during low-load 
periods. 

In this example it has been assumed that it is impos- 
sible to operate the boilers satisfactorily below 100 per 
cent of rating, and so boilers are banked to keep the 
rating of the active boilers at 100 per cent. A study of 
the curves in Fig. 6 will indicate that the banking 
of boilers when the load on the station is light will not 
increase the cost very much. The dotted line for 100 
per cent of rating in Fig. 5 is useful in determining the 
number of banked boilers for the various loads, as it 
has been assumed that the active boilers will be kept at 
100 per cent or more of rating. Curves similar to 
those in Fig. 5 should be plotted for cases of thirteen, 
twelve, and so on down to eight fired boilers. 

The curves in Fig. 6 may be plotted either directly 
from the data in Table I or from the curves in Fig. 5. 
Fig. 6 shows the curves for the case where fourteen 
boilers are fired. Similar curves should be plotted for 
various numbers of fired boilers down to eight. 

It will be assumed that a boiler-operating schedule is 
to be prepared for the loads shown in Fig. 7. As stated 
at the beginning, the problem is to determine the num- 
ber of boilers to be kept under fire or in service, and 
the number of boilers to be banked as the load varies 
from hour to hour. From the curves in Fig. 5 it was 
seen that, theoretically, to obtain maximum economy no 
boilers should be banked at any time. However, it has 
been assumed that it is impracticable to operate the boil- 


100 
600 
fourteeh fired boilers 
500 
002 
3 119 
~ 
Ne 
~ 
$500 
= 
+ 
100 


Number of Banked Boilers 
Fig. 5—Total cost; constant-load curves 


POWER— October 8, 1929 


| 
| 
i 
ie 
4 
| 
4 
| 
Ai 
ale 


700 | | | 
| 
| x 
5° 10 | “4 
fe) | 
a | 6 
400 | 
2 Y, 
a 
+ 300 
8 
3 | 
| 
200 
| fourteen fired boilers 

100 

0 | 

0 10 20 30 40 50 60 10 80 90 100 I10 120 130 140 150 


Load on Station,Thousands of Kilowatts 
Fig. 6—Total cost; variable-load curves 


ers at less than 100 per cent of rating, and so a sufficient 
number of boilers will be banked to keep the active boil- 
ers at 100 per cent of rating. . 

Tabulations similar to that shown in Table IT should 
be prepared for similarly shaped load curves, having, 
however, different maximum hour loads. Table IT is for 
a maximum hourly load of 100,000 kw. The first column 
is the time, while the second column contains the average 
load for each hour of the day. The third column gives 
the number of boilers to be banked from hour to hour 
throughout the day. The data in this column can be 
obtained from the curves in Fig. 5. For instance, during 
the hour ending 7 a.m., when the average load was 52,600 
kw., two boilers should be banked to keep the rating 
of the active boilers at 100 per cent or more. The fourth 
column gives the hourly cost of coal, etc., and is obtained 
from the curves in Fig. 6. As an example, at 7 a.m., 
when the load was 52,600 kw. and two boilers were 
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banked, the cost was found to be $217 for the hour. 

In a similar manner and from similar curves data are 
obtained for twelve fired boilers and so on down to eight 
fired boilers, the latter being the minimum number that 
can carry the maximum hour load when it has been 
assumed that the maximum rating of the boilers is 300 
per cent. The columns giving the costs are totaled for 
each case, and it will be noticed that the minimum cost 
is realized when nine boilers are fired and that the rat- 
ing during the maximum load hour is 257 per cent. 

If similar tables are prepared for various maximum 
hour loads, but for load curves having the same shape 
and load factor, and points plotted between the cost of 
power and rating of the boilers during maximum load 
hour, they will fall on a curve shown in Fig. 8. In 
other words, the most economical number of boilers to 
be under steam for the load curve shown in Fig. 7 is 
such that the rating of the boilers during the maximum 
load hour is approximately 250 per cent. This most 
economical maximum load hour rating will change with 
the load factor, shape of load curve, ete., as will be shown 
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in Part II of this article. The load factor which is 
considered throughout this study is the daily, not the 
annual, load factor. 

From these data a boiler-loading schedule can be 
prepared for the type of load shown in Fig. 7, which 
schedule appears in Table III. The maximum load ex- 
pected on the station is shown across the top of the table, 
while the hour-to-hour loads are given in the column at 
the left. The first number in the remaining columns 
gives the number of boilers which should be in service. 
This number is selected in each case so that the rating 
of the boilers during the maximum load is approximately 
250 per cent, which was found to be the most economical. 


__150,000 
2.5 X 4,320 


or, say, 14. The remaining numbers give the number of 
active boilers for the various loads throughout the day 
and are based on the assumption that a sufficient num- 
ber of boilers are banked to keep the rating of the active 
boilers at 100 per cent. The number of banked boilers 
can be obtained from Fig. 5 for fourteen fired boilers 
and from similar curves for the remainder. The sched- 


Thus the number of fired boilers = 


1389. 


_ule illustrated is good only for a definite load factor and 


shape of load curve, both of which generally remain 
fairly constant from day to day in most power stations. 

[Part II, concluding this treatise, will appear in the 
next number of Power.—The Editor. ] 
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Classification of Costs 


for Industrial Power Plants 


Accurate knowledge of power costs is vital 
to efficient plant management, and neces- 
sary to any anaylsis of manufacturing cost. 
Mr. Polakov here gives a classification of 
power plant expense which should serve 
as a helpful guide in any specific instance. 


department, the object of which is to furnish 
industry with power, heat and light. Some- 
times it also takes charge of distribution and utilization. 

Although an auxiliary department, it should be con- 
ducted as if it were an independent, self-supporting 
concern. Hence the expenses incurred in power produc- 
tion should be correctly accounted for and properly 
allocated to the consuming departments. 

Regarded as an independent concern, it should be run 
so that its service can successfully compete with the same 
kind of service secured from other sources. Hence, if 
electric power can be purchased from outside, but steam 
must be generated locally, the accounting must be devised 
so as to show the true cost of electricity as a byproduct 
of reducing steam pressure. Other modifications and 
variations are often met in practice. 

Sometimes it is safer or more convenient to keep such 
auxiliary department running even at a higher cost than 
to buy outside service. In such a case the accounting 
must clearly show what item of account is the deciding 
factor. 


THE EXPENSE OF OwNING, or of ownership, should be 
clearly separated from expense of operation and main- 
tenance, for in the case of an industrial power plant these 
are incurred as part of the manufacturing program. 

Items of expense should be classified and presented so 
that it is possible, for the purpose of analysis and accu- 
rate judgment, to segregate the expenses of the follow- 
ing groups: 

EXPENSE OF IDLENEsS: This group represents all the 
expenses that would be incurred in the power plant, 
irrespective of load factor, reduced power demand, or 
even shutdown of the factory. These expenses are prop- 
erly chargeable against profit and loss of manufacturing, 
in proportion to the idle or unused capacity of the plant. 

EXPENSE OF INEFFICIENCY: This group of expenses 
should be segregated from the total operating expense. 
It is equal to the difference between the total operating 
expense and the standard operating expense for any 
given load or output. Such a comparison offers an 
accounting means of judging the plant’s efficiency. 
Standard or allowed expense should be revised with 
changes in prices of fuels, supplies or labor. 

THE PropuctTIvE Expense account should be con- 
veniently divided into three groups, namely, adminis- 


| N INDUSTRIAL power plant is an auxiliary 


*All rights for republication or other use retained by Walter 
N. Polakov. 
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By WALTER N. PoLakov* 
Consulting Engineer, New York City 


trative expense, maintenance, and operating expense. 


THE SyMBots to denote the expenses allocated to the 
power department are the letters PD (power depart- 
ment). Subsequent letters denote the classification, swch 
as administrative expense, P D A; maintenance expense, 
P DM; operating expense, P D O; total power produc- 
tion, PD P. 

Each of the above is further subdivided and denoted 
by a letter in the fourth place of the symbol, identifying 
the item of expense. 


Unit Cost, as the name implies, is the cost per unit 
of output, such as thousand pounds of steam (separately 
for live steam of high pressure, low pressure, and exhaust 
steam). kilowatt-hours of electrical energy, hundred 
cubic feet of compressed air, or million gallons of water 
pumped. These unit costs should be worked out sep- 
arately, representing operating expense alone, PDO 
per for operating control, and P DP per —— for 
the purpose of billing departments using such service. 

The tabulated classification, taken from a medium- 
sized industrial power house, may serve as a sample and 
guide for developing power plant expense classification 
in any specific instance. 

Total PD expenses should be distributed so as to 
make direct charges to the departments consuming power 
services. The detail of the expenses that make up the 
various items in the power plant expense classification 
is as follows: 


ADMINISTRATION ACCOUNT 


P D A A—Supervision, Direct: Salary and wages 
paid to chief operating engineer and power superin- 
tendent. 

P D A B—Business Expenses: Pro-rated salary and 
expenses incurred in connection with securing business, 
and control and management of the power department, 
such as pro-rata of general administration, drafting 
room, production manager, general superintendent’s 
office, etc. 

P D A E—Experiments: All expenses in connection 
with tests, experiments, and analyses for developing new 
methods, not in course of regular supervision, which is 
PDAA. 

P D A C—Fixed Charges: Includes all charges and 
expenses distributed evenly for each month or other 
period of one year, such as: interest on investment, 
depreciation, rent (building, yard and siding), insurance 
on buildings and machinery), boiler insurance, flywheel 
insurance, liability insurance, interest on coal pile. Fixed 
charges should be pro-rated as fixed per unit of output 
on the basis of standard output, multiplied by the num- 
ber of units actually generated during the period on 
record. [See Power, Oct. 8, 1929.] 

P D A H—Heat, Light and Power: Cost of lighting 
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and heating the power plant and its yard, and cost of 
power consumed in driving auxiliary machinery, etc. 

P D A R—Reclamation, Damages, Etc.: All expenses 
incurred in connection with claims against the power 
department for damages caused by: (a) Interrupted 
service; (b) sickness, injury or death not covered by 
insurance; (c) accidental damage to property not classi- 
field as normal wear and tear and not covered by 
insurance. 

P D AW—Labor: Wages to plant cleaners, watch- 
men, etc., or pro-rata thereof. 

PD AS—Supplies: Stores, stationery, forms, sani- 
tary supplies, first-aid medicaments, and other stores not 
used for repair of equipment or in connection with the 
generation of power. 

PD AY—Yard: Expenses of handling coal to and 
from the storage pile, trimming, storage and trucking 
coal and ashes. 

P D A Z—Rearrangement of Equipment: Expenses 
for labor and material used to relocate, readjust, or im- 
prove by modified design, the equipment or portion of 
the housing in order to meet new requirements ; but not 
maintenance work. 

PD A X—Credit: Total of the above group of ex- 
penses is reduced by the amount of credit allowed in case 
of previous overcharge by mistake, rebates received, etc. 
Also it shows the total pro-rata of administration expense 
on all isolated boiler plants and trucking fuel to same. 
PD AX is deducted from the sum of the other items to 
get total P D A. 


MAINTENANCE ACCOUNT 


P DM F —Fuel-Handling Equipment: All expenses 
for labor and material incurred in connection with re- 


POWER PLANT EXPENSE CLASSIFICATION 


Power Plant. Administration Expense: 


Business expense pro-rata (incl. indirect management pro- 

Heat, light and power used in the power house.......... PDA 
Reclamation, damages, liability ...........:........05. PDAR 
Rearrangement of equipment and building .. 

Power Plant Maintenance Expense : 
PDMF 
Generators, engines and auxiliaries.................... PDMG 
Hydraulic power pumps and lines within power plant. P DM H 
Air compressors and piping within plant............. PDMA 
Refrigerating equipment and piping.................... PDMR 
Piping (other than steam) ................ 
Switchboard, transforming and transmitting equipment DMS 
Meters, measuring instruments, etc................0. PDMM 

eating for factory and hot water lines..... PDMW 
Maintenance of fire equipment .. ..... PDML 
_ Power Plant Operation Expense : 

Engine room crew’s wages.......... é PDOE 
Supplies, miscellaneous POs. 
Unclassified operating expenses .... 
Purchased power ...... PDOP 
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MON Ys 
MILL FOR MONTH OF 19 
ITEM : AMOUNT UNIT COST REMARKS 
Coal 
Feed Water 
B.R. Labor 


B.R. Supplies 

B.R. Repairs 

TOTAL Boiler Room Exp. 
E.R. Labor 

E.R. Supplies 

E.R. Repairs 

TOTAL Engine Room Exp. 
Administrative pro rata 
Direct Supervision 
Fixed Charges 

TOTAL Overhead 

TOTAL POWER GENERATION 
PURCHASED POWER 
GRAND TOTAL POWER EXP. 


STATISTICAL DATA 


Coal delivered during the month 


"on hand last of previous month 


Total coal consumed 

Total steam generated 

Ratio of Evaporation (equiv'lt) 

Efficiency based on coal of BIU/Lb. 

Cost of steam per 1000 Lbs. 

KWH own generated 

Steam to electricity: 

Cost own power per KWH (operating) 

Cost Purch. power per KWH 

Power Factor. Load Factor. 

Mill Production- 

Temp. of the month ‘min. max. 
Original - Nill File 
Duplicate- Bureau of Mill Accounts Signed 


Sample form for monthly power expense analysis 


pair and upkeep of any part of equipment provided for 
unloading, storing, handling, moving and delivering coal ; 
such as trucks, wheelbarrows, portable conveyors, 
crushers, etc. 

P D M D—Distributing Steam Lines: Labor and ma- 
terial for repairs and upkeep of all steam ‘pipe lines and 
all appurtenances on the steam lines between the power- 
generating equipment and the department using steam. 
Except hot-water pipe for heating buildings and for 
process (PDMPW) also air lines (PDMPA), 
refrigerating lines (P D M P R), hydraulic lines 
(PDMPRH). 

P DM B—Boilers and Auxiliaries: Labor and mate- 
rials for the upkeep and repair of boilers, furnaces, 
stokers, burners, etc., fans, stacks, economizers, feed 
pumps, heaters, etc., but does not include such supplies 
as standardized for operation, such as boiler compounds, 
lubricants, etc. 

P D M G—Generators, Engines and Auxiliaries: Labor 
and material for the upkeep and repair of the main units 
and auxiliaries, such as exciters, condensers, pumps, 
lubricators, cooling tower, circulating-water piping, etc. 

P DM A—Air Compressors and Piping: Labor and 
material for the upkeep and repair of air compressors, 
auxiliaries and appurtenances, and pneumatic distributing 
lines with all appurtenances, conduits, etc., between the 
compressors and the departments using air. 

P DM P—Piping: Labor and material for the up- 
keep and repair of all the piping in the power house that 
is not included in item P D M D, namely (PD M P A), 
(PDMPH),(PDMPR)and(PDMPW). 

P DM S—Switchboard, Transforming and Transmit- 
ting Equipment: Labor and material for the upkeep and 
repair of all the electrical equipment, except generators 
and exciters. Also such supplies as form part of the 
equipment, like oil for switches and transformers, acid 
for batteries, switchboard instruments and their supplies, 
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fuses, etc. To this account charge also all wires, insu- 
lators, arms, etc., used for transmitting electric current 
up to the entry at the places of its consumption. 

P DM M—Meters, Measuring and Recording Instru- 
ments, Etc.: Labor, material and supplies used for the 
upkeep and repair of all instruments, scales, meters, etc., 
within the power house used for the control of power 
generation only, including supply of charts, ink, mercury, 
oil, etc. But not: Flow meters, counters, watt-hour 
meters, or any other means of measuring the consump- 
tion of any customers, department or group of cus- 
tomers, as maintenance of such meters is charged directly 
to the customer department or service it measures. 

PD M T—Tools and Implements: Labor and mate- 
rial, including spare parts for the upkeep of all portable 
tools used in and around the power house, such as firing 
tools, wrenches, cleaners, calipers, machinists’ tools, etc., 
and implements such as diagrams, slide rules, rubber 
boots, gas masks, indicators, ete. 

P D M U-—Furniture and Fixtures: All expense for 
labor and material for the upkeep and repair of the 
furniture and fixtures in the power plant, such as 
benches, desks, shelves, seats, cranes, lighting and venti- 
lating equipment, and various containers, etc. . 

P DM W—Heating and Factory and Hot Water 
Lines: Expense for labor and material, for the upkeep 
and repair of all the apparatus, accessories, instruments 
attached thereto and pipe lines with fixtures used for 
heating, transmitting, measuring, etc., of hot water used 
for heating building or for processes. But does not 
include any parts of such equipment of the pipe line 
within the departments using heat or hot-water service. 

PD M Z—Buildings: Labor and material for the 
upkeep and repair of the power house and auxiliary 
structures. It also covers expense for maintenance of 
such structures devoted exclusively to either generation, 
transformation; or transmission of any form of power 
between the power house and departments using power, 
such as underground tunnels, bridges, ete. It does not 
include such items as special foundations, that are con- 
sidered parts of the equipment erected thereon, nor any 
sewers, wells, etc., the maintenance of which is charged 
against the group equipment requiring their operation. 

PD Al X—Credit: All overcharges on labor or mate- 
rial incurred by mistakes in calculating the cost of main- 
tenance shall be credited to this account as soon as 
discovered, as well as rebates, discounts, and credit from 
the storehouse for returned stores or scrap replaced in 
course of maintenance work. 


PoweER PLANT OPERATION .\CCOUNT 


PDOF (1)—Fuel for Main Power Plant: To this 
account is chargeable only the actual cost of fuel con- 
sumed during the month under the boilers in the power 
house. 

PDOF (2) and PD OF (3)—Fuel for All Auxil- 
iary Plants: To this account is chargeable only the 
actual cost of fuel consumed during the month under 
the boilers in auxiliary plants. But not the total amount 
of bills rendered for fuel delivered or contracted for. 
The actual cost of fuel includes pro-rata of purchasing 
expense, deliveries, cost of handling and demurrage, 
if any, etc. 

PD OIWl—IVater: This item includes all bills ren- 
dered for the water purchased from the city, and used 
for steam generation, which expense is indicated by 
index 1 (Ii’ 1), also cost of pumping water from the 
wells used for various purposes and identified with the 
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index 2 (JI’2). When water is purified, filtered or 
treated, such expense is included in this item. 

PDO B—Boiler Room Crew's Wages: To this ac- 
count are chargeable all wages and bonuses earned by 
firemen, firemen’s helpers, etc., if they are working with- 
in the power plant. This item does not include the wages 
of the chief engineer (P D A A) or laborers engaged in 
cleaning and general work (PD AW’). All time spent 
by the regular crew on the repair and maintenance work 
of the boiler equipment is not charged against this 


account, but against P D117 B on the basis of actual . 


hours spent on such work. 

PDO E—Engine Room Crew's Wages: To this ac- 
count is chargeable all wages earned by watch engineers 
and their assistants attending operation in the engine 
room and all engine auxiliaries. But the wages of the 
chief power plant engineer and cleaners and other labor- 
ers are charged to the PD AA or PD AW account. 
All time spent by the regular crew on maintenance work 
shall be charged against the proper item of the P DAM 
group. 

PDO L—Lubricant and IVaste: To this account is 
chargeable the cost of lubricants and wastes actually con- 
sumed, including the pro-rata share of the storing and 
purchasing expense. This item does not include the cost 
of oils used for refilling the oil switches, transformers, 
etc., which is charged against P D JS; or that used for 
cleaning purposes, which is chargeable against P D A S. 

PDO X—Credit: Any overcharge that might have 
occurred in the preceding months on any of the oper- 
ating expense items shall be adjusted as soon as discov- 
ered and properly credited to this account. Such may 
be due to adjustments of fuel oil cost, wrong water 
meter reading, or charges against operation that properly 
belong to another department, ete. 


Welding to Fit the Space 


HE picture below, reproduced from the September 

issue of Ory-Acetylene Tips, shows a recent exhaust- 
main job in a Southern power station. With the oxy- 
acetylene torch it was possible to weld the 14-in. relief 
valve connections to the 24-in. pipe in such a way that 
the connections could pass over the 24-in. pipe and 
beneath a concrete beam. The torch was used for pre- 
liminary cutting, as well as for the welding operations. 
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MINIATURE SWITCHBOARDS 


Give Control to Single Operator 


Miniature switchboard (left) installed in the Ohio Falls hydro plant of the Louisville 
Gas & Electric Company. <A three-element instrument unit is shown at the right. 


By F. E. Jaquay 


Switchgear Department 
General Electric Company 


ONSIDERABLE attention has been given to the 

design and application of the miniature switch- 

board. Not only is the question of compactness 
involved, but also the desirability of placing the entire 
station control within the reach of a single operator. To 
accomplish this it has been necessary to employ methods 
of design and construction already in use for supervisory 
systems. 

One of the fundamental requirements of miniature 
control boards is the use of auxiliary devices near the 
apparatus to be controlled. These devices are operated 
on low voltage, which considerably reduces the size of 
the control wiring for the miniature board. Only enough 
energy is required to operate the auxiliary devices, which 
handle the heavier currents necessary for operating the 
remote apparatus. For this reason multiple-conductor 
telephone cables are well adapted to such type of switch- 
board. A marked saving is obtained over the cost of 
the usual control wiring. 

The possibilities of the miniature control board are 
strikingly illustrated in the installation made by the 
Louisville Gas & Electric Company at its Ohio Falls 
hydro-electric station. Here the control board gives the 
dispatcher complete supervision over eight machines and 
their corresponding feeders. Some of the details of 
construction may be of interest. In a station of the 
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size of this one it is desirable to have instruments, as 
well as control switches, mounted in front of the dis- 
patcher. A three-element instrument unit was employed 
which could be mounted directly above the control 
switches associated with the same circuits. 

The control switches are of the familiar type now 
used on supervisory equipment dispatchers’ boards, hav- 
ing indicating lamps especially designed for long life, 
since they must burn continuously. The width of the 
individual panel is 34 in. instead of the usual 24 in. or 
more, and the entire control board is confined to a space 
of about 54 ft., compared to approximately 40 ft. for 
the average switchboard in this type of installation. 

The miniature switchboard has certain advantages 
which will often lead to its consideration in the plans 
for a station design. The supervision of the entire 
station can be located at one point and under the control 
of a single dispatcher. Where necessary the miniature 
board can carry such indicating instruments as are con- 
sidered essential to be within the operator’s vision. A 
marked saving can be effected in conduit layout and 
station wiring and the installation can be made in a 


minimum space. 


INDUSTRIAL PLANT ReEcorps showing only total cost, 
total coal, total steam, etc., are dangerously inadequate. 
The engineer who does not reduce his power-service 
figures to a unit basis is courting trouble when factory 
output is rising. He should not allow savings in unit 
costs of the power services to be hidden by increases 
in consumption. 
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A spray pond used 
to supply water for 
Diesel engine cool- 
ing. 


The Quantity and Quality Requirements for 


DIESEL COOLING WATER 


By L. A. PEASE 


Asst. Director of Engineering 
Fairbanks, Morse & Co. 


LTHOUGH the quantity of water necessary for 
cooling a Diesel engine of a given capacity is not 
great, it is, nevertheless, important to have adequate 

pure soft water for cooling purposes. Seldom does the 
engineer find large quantities of pure soft water of low 
temperatures where Diesel engine plants have to be 
located, so it is usually necessary to install equipment 
to convert an existing supply to the proper condition 
and to replenish and cool this supply as it is used up 
by evaporation. 

The necessity for pure, cool soft water lies in the fact 
that a properly operating Diesel unit of any type must 
function within certain limits of exhaust, piston, head 
and cylinder temperatures. To exceed this temperature 
is equivalent to an overload, just as truly as if additional 
power overload were thrown on, and, therefore, care 
must be exercised to keep the water clean and pure, and 
the water jackets free from scale. 

To permit the temperature of the cooling water to 
materially exceed that indicated by the engine manu- 
facturer, or to permit scale to form in the water jackets, 
is inviting trouble; because the heat that should pass to 
the cooling water cannot do so, but increases to a dan- 
gerous degree the temperature of the piston, cylinder and 
cylinder head. This destroys the lubricating film on the 
cylinder walls, causes additional friction and heat, and 
may score the cylinder, lessen the effect of piston seal 
rings, and reduce compression. The result is poor com- 
bustion, causing carbon formation and reducing the actual 
capacity of the engine. 

All of this can be easily avoided by following the engine 
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maker’s recommendations as to cooling equipment, and 
carrying out his instructions concerning it. 

For cooling the water where large pond areas are not 
available, cooling towers or spray towers or ponds may 
be used. 

The capacity of the cooling equipment should be large 
enough to handle the maximum water circulated, this 
depending upon the prevailing atmospheric conditions. 

The temperature and quantity of cooling water 
required for any Diesel unit are usually given by the 
engine manufacturer. The factors controlling the cool- 


/16 °F. 
/40°F 

Heat 

exchanger 
124°F 
100°F. 


Fig. 1—Temperature conditions with a heat exchanger 


ing of the water are many, the principal ones being as 
follows: The temperature of the water leaving the 
engine, the amount of water circulated per brake 
horsepower-hour, and the maximum wet- and dry-bulb 
temperatures obtaining at the plant location. 

The total heat absorbed by the cooling water from the 
jackets of a Diesel engine vary somewhat, but are usually 
from 30 to 36 per cent of the heat contained in the fuel 
consumed, The maximum B.t.u. per brake horsepower- 
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hour absorbed by the cooling is usually taken as 4,000. 

Assume the problem of cooling a 360-hp. Diesel engine 
located in a plant at Galveston, Texas, where the tem- 
perature is high in the summer, using 19,000-B.t.u. oil 
and burning 0.46 lb. per brake horsepower-hour. 

The B.t.u. supplied to engine per brake horsepower- 
hour is 19,000 « 0.46 = 8,740 B.t.u., and the heat 
absorbed by the cooling water is 8,740 « 0.36 = 3,146 
B.t.u. per hour, or 18,876 B.t.u. per minute for a 360-hp. 
engine. 

A much-used formula for average temperature reduc- 
tion in summer is 7; = T + 2¢, + te, where 

T; = temperature of water leaving cooling tower, 
T = temperature of water entering cooling tower, 
t; = wet-bulb temperature. 
tg = dry-bulb temperature. 

The government gives the maximum average temper- 
ature at Galveston, Texas, as dry-bulb 83 deg. F., and 
wet-bulb 79 deg. F. Using a jacket-water temperature 


This gives a temperature differential across the 
engine’s cooling system of 16 deg. F., the various tem- 
peratures being shown in Fig. 1. 

Using this value we need 140 gal. per minute for a 
360-hp. engine, or 23 gal. per brake horsepower-hour. 
Usually one assumes from 25 to 30 gal. in normal opera- 
tion. As. the water system is of such vital importance, 
it is well to have apparatus of ample capacity and cir- 
culate ample water. The manufacturer of the engine 
and coolers should always be consulted, as the specific 
requirements of different engines and cooling equipment 
vary materially. 

Where there is a cooler for the lubricating or piston- 
cooling oil, the distribution of temperature drop will 
be somewhat as shown in Fig. 2. 

The amount of water required for make-up due to 
evaporation in the cooling tower usually varies from 2.5 
to 5 per cent of the water pump, depending upon atmos- 
pheric conditions and apparatus used. If the system 


Engine 


Raw /20 Raw /00°F 
To cooling From tower 
/40°F. 
Soft O// 
Bearings 
and 
pistons 
126 °F. 135 °F 
Soft O// 
Raw 
104 °F 
JVacket water cooler 
coo/er 


Fig. 2—The interposing of an oil cooler alters the temperatures 


outlet of 120 deg. and substituting in the formula, we 
= 90 deg. F. The quan- 


18.876 
8.33 X (120 — 90) 


= 75 gal. per minute for a 360-hp. engine, or 12.5 gal. 
per hour per brake horsepower. 

This computation indicates that under these conditions 
the water would be cooled from 120 to 90 deg. Experi- 
ence with a large number of plants under maximum 
operating conditions indicates that it is not practicable 
to cool water below 100 deg. F. during extreme hot- 
weather conditions, so a total temperature difference of 
20 deg., with 120-deg. water at the engine discharge 
would be the proper value to use. The quantity then 


becomes for direct cooling: er = 113. gal. per 


have Ti = 


tity of water circulated would then be 


minute for a 360-hp. engine, or 19 gal. per hour per 
brake horsepower. For direct cooling this figure is nor- 
hii taken at from 20 to 25 gal. per horsepower per 
our, 

For indirect cooling, using heat exchangers, we have a 
different temperature differential, and, consequently, ‘a 
different amount of water circulated. For this condi- 
tion we can use 140-deg. engine outlet temperature with 
100-deg. water entering the water cooler. The tem- 
perature limits will then be: 

Raw water to heat exchanger, 100 deg. F.; raw water 
from heat exchanger, 116 deg. F.; soft water from heat 
exchanger, 124 deg. F.; and soft water to heat exchanger, 
140 deg. F. 
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is direct, with no coolers, the water softeners should be 
capable of furnishing this amount of water at zero hard- 
ness. If heat exchangers are used, the make-up of soft 
water will be only a few gallons per day to offset leaks. 
For a circulation of 20 gal. per hour per brake horse- 
power, the make-up would vary from 4 to 1 gal. per 
hour. With a heat exchanger it does not require this 
amount, and a small purifying system will suffice. 


Central Stations Produced 
83 Billion Kw.-Hr. of Energy in 1928 


URING 1928 central stations, including electric 

railways, produced nearly 83 billion kw.-hr. of 
energy, about 5 times the output of 1912, 24 times that 
of 1919, and 9.5 billion more than in 1927. 

During the last few years, current by water power has 
increased much more rapidly than that derived from fuel 
power; the percentages of increase in 1928 over 1927 
were 16.1 and 5.6, respectively. Steady improvement in 
the efficiency of central station operation is shown by the 
reduction of the number of pounds of coal or its equiv- 
alent burned per kilowatt hour from 3.2 in 1919 to 1.84 
in 1927 and 1.76 in 1928. 

The factory equipment of the country is being rapidly 
electrified, and it is estimated that in 1927 about 70 
per cent of the power used in factories was applied by 
means of electricity as compared with 33 per cent in 
1914.—Commerce Year Book for 1929, United States 
Department of Commerce. 
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Design for Volume Change 
Differentiates Compressors 
From Blowers 


By Sanrorp A. Moss 
Thomson Research Laboratory 
General Electric Company, West Lynn, Mass. 


forces air or gas through a conduit as a “blower.” 

Many such machines are also appropriately called 
“compressors.” Those who are careful in the language 
that they use should make a definite distinction between 
these two pieces of equipment. 

The definition of a “compressor” is, of course, a 
machine that causes compression or volume change. 
When air is delivered at a pressure of 15 to 25 lb. per 
sq.in., such as used for blast furnaces, there is an 
appreciable compression, or decrease of volume. The 
machine which supplies the air is therefore appropriately 
called a “compressor.” The matter of causing the 
compression or change of volume during the passage 
through the machine must definitely be planned for when 
the machine is designed. We may therefore define a 
compressor as a machine which is designed to increase 
the pressure of air (or gas) taking definite account of the 
consequent change of volume. 

The definition of a “blower,” on the other hand, is a 
machine that “blows” or sets air in motion. A typical 
example is a fan blower, which sets air in motion in a 
ventilating duct. It is, of course, true that the static 
pressure in a ventilating duct is somewhat above at- 
mospheric, so a very slight amount of compression is 
accomplished. However, this pressure is so small that 
the resulting change of volume is negligible. Therefore, 
in the mathematical design of the machine the number of 
cubic feet passing through is always counted as being the 
same at all points throughout the machine, as well as in 
the intake and discharge conduits. 

The scientific distinction, then, between a ‘blower” 
and a “compressor” is that a compressor is definitely 
designed to take account of appreciable change of volume 
when the air (or gas) is passing through the machine, and 
a blower is definitely designed on the basis of a constant 
volume passing through the machine. There is, of 
course, a gradual change from blowers to compressors. 
Machines for pressures of 4 lb. per sq.in. or more are 
definitely compressors, inasmuch as the change 
of volume becomes an essential matter in the 
design of a machine. Machines for pressures 
of 1 Ib. per sq.in. or less are definitely blowers, 
inasmuch as it is not necessary to take account 
of any change of volume while the air (or 
gas) is passing through the machine. 

In the region between 1 and 4 Ib. per sq.in. 
some questions may arise. However, the change 
of volume is of some magnitude in this region, 
so a carefully designed machine would take ac- 
count of it and should therefore be called a 
compressor. A blower not designed to take 
account of change of volume of air may, of 
course, be used for pressures where there is a 
definite compression, at a sacrifice of efficiency. 
An example is the “Roots” blower, which is 
discussed in detail later. 

A fan blower or other type of centrifugal 
machine of design suitable for blowing or set- 


[: IS quite usual to speak of any apparatus which 
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ting air in motion in a conduit may be run up to a very 
high speed and so deliver air at an appreciable pressure, 
but with a low efficiency. Such a machine still should 
be called a blower. 

However, it is possible to manufacture a_ highly 
efficient centrifugal machine that will deliver air at an 
appreciable pressure with a good efficiency. In such a 
machine, there are carefully designed passages, blade 
angles, diffuser passages, and other items of mathe- 
matical design, all taking complete account of the actual 
change of volume at each point of the machine. Such 
machines are appropriately called “centrifugal com- 
pressors.” Fig. 1 shows an exploded view of such a 
machine. The particular machine in question is an 
airplane supercharger, which is a carefully designed 
centrifugal compressor built in as an integral part of an 
airplane engine to increase the amount of charge. Such 
superchargers are used in practically all airplane engines 
that have reached a state of quantity production at the 
present time. They have a carefully designed diffuser 
and other mathematical items, all arranged to supply air 
at pressures of from 2 to 5 lb. per sq.in. with good 
efficiency. 

With such definite points of difference thus possible, it 
is an insult to a carefully designed centrifugal com- 
pressor to call it a blower. A story is told of the old 
days of “blowing tubs” for supplying “wind” for blast 
furnaces. In those days cylinders and pistons were 
merely cast without finish and packed by coils of yarn 
or jute. The pistons had diameters of five to ten feet 
or more and operated at very low speeds. The cylinders 
always had a very large amount of clearance. The story 
is that some engineer proposed that the amount of 
clearance be reduced so as to make the machine more 
efficient and the reply was made that this would never do, 
because a man might be at work in the cylinder and when 
the machine was started up, he would then be crushed if 
the clearance were made small. Anyone who knows 
enough about the theory of compressors to see the point 
of this story will never use the term “blower” when he 
means “compressor.” 

A reciprocating compressor with poppet discharge 
valves is properly designed to take account of change of 
volume. The piston moves forward on its. stroke, 
definitely compressing or decreasing the volume of air, 
until it reaches a pressure equal to that in the discharge 
conduit, when the poppet valve opens and the compres- 
sion ceases. If such a machine had mechanically operated 


lig. 1—Supercharger of the type used on a modern 
airplane engine 
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discharge valves that opened at the end of the stroke, it 
would be a blower, even if operating at pressures re- 


quiring a compressor. Fortunately, no one has ever 
proposed to use such a machine. It is, however, com- 
mon to do a similar thing with rotary displacement 
machines. 

There are two common types of such machines. The 
well-known “Roots” blower has two impellers, each 
carrying two or more lobes, which mesh into each other 
with gear-tooth action. The second is a machine with 
a single rotor carrying a number of slots within which 
are sliding vanes. During the operation of either of 


cornered card’ 
lacernent 


5| THEORETICAL INDICATOR 

DIAGRAM OF A COMPRESSOR 


Volume 


Fig. 2—Indicator diagrams of a compressor 
and a blower 


these machines a body of air is drawn in and at a certain 
point in the rotation is completely inclosed by the walls 
and vanes of the casing and rotor. The exact amount of 
air thus inclosed at each revolution can be easily com- 
puted from the drawing. 

This air is carried around without decrease of volume 
of the containing chamber up to a point where the 
containing chamber is suddenly put into communication 
with the discharge conduit. If the pressure rise produced 
by this type of blower is properly low, the inclosed body 
of air is pushed out of the discharge conduit in a proper 
way. If, however, the machine is being used to produce 
a pressure of an appreciable amount, the instant the 
inclosed body of air is brought into communication with 
the discharge conduit the air in the discharge conduit 
rushes back into the inclosed space with appreciable 
velocity and energy loss and so serves to bring the air 
within the inclosed space up to the pressure within the 
discharge conduit. The entire body of air is then pushed 
into the discharge conduit. 

The theoretical work performed by this type of blower 
is given by the product of the pressure and volume, so 
the theoretical indicator diagram is a rectangular card 
with square corners. On the other hand, the theoretical 
work required for compression to the actual pressure, if 
done by a proper compressor, would be shown by the 
well-known air-compressor indicator diagram that has 
the definite compression line extending from the initial 
volume to the final pressure. 

The difference between these two theoretical amounts 
of work is the shaded area in Fig. 2. The ratio of this 
shaded area to the area of the theoretical compressor 
indicator diagram furnishes a compression efficiency 
factor which indicates the loss arising from using a 
blower when a compressor should be used. There are, 
of course, other additional losses, which are, however, 
comparable for both blowers and compressors. Displace- 
ment blowers of good design may be used with good 
results with pressures up to about 1 Ib. per sq.in. 
lowever, for greater pressures the compression effi- 
ciency factor above mentioned becomes appreciable, 
giving an undesirable loss. 

It has recently been proposed to attach discharge valves 
to “Roots” blowers, and then they may be properly 
called “compressors.” 
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Cork Board Isolation Prevents 
Vibration 


HE use of cork boards for isolating machinery 

from building floors, walls or ceilings to deaden 
noise and prevent vibration is now being carried out on 
a scientific basis. The important point in securing 
satisfactory results is the fact that the isolation board 
must be under a certain amount of compression, yet not 
so much that its resiliency is destroyed. 

In the case of many machines, loads heavy enough 
to secure a satisfactory compression cannot be obtained 
if the machinery isolation is applied over the entire base 
of the machine. In other words, to secure sufficient 
compression, it is often necessary to apply the machin- 
ery isolation on limited areas only. This is sometimes 
done by placing pads under the corners of the machine, 
but a more satisfactory method is to apply a long narrow 
strip between the floor and the channel irons supporting 
the base of the machine. Further control of the 
deformation of the cork resulting from compression 
can be had by using cork of different densities. 

There are two general methods of using cork board 
isolation which are indorsed by the makers of the mate- 
rial, although many variations to accommodate it to the 
character of the setting are necessary. In the first 
method, the foundation pit is finished with concrete and 
then lined on both bottom and sides with cork board of 
the proper thickness and density, and set in hot asphalt. 
A suitable water-proof paper applied in hot asphalt is 
then put over the cork. Following that the concrete for 
the foundation proper is poured in. The fact that the 
weight of the foundation increases the static load is 
often advantageous in securing sufficient compression. 

In the second method, the cork is applied directly be- 
tween the bedplate and the floor or foundation to which 
it is fastened. In this case, if the cork is not applied in 
channel irons and so protected, it should be covered with 
telescoping metal pans to protect it from abrasion, oil 


and chemicals. 


Foundation Problem 


in New Zealand Solved 


N Power for Feb. 21, 1928, mention was made of a 

curious condition that had arisen at the Arapuni 
hydro-electric works of the New Zealand Government. 
Briefly, the contractor, a well-known British firm, after 
completing the dam, could not find reliable foundations 
for the power house. Thereupon, after a long dispute 
and paying for the work done, the Public Works Depart- 
ment late in 1927 took hold of the job. Its engineers 
estimated eighteen months to deliver power; the con- 
tractor said 37 months. On May 4, 1929, the first 
15,000-kw. turbine-generator was tested. and a few days 
later current at 110,000 volts was delivered to Auckland, 
a city of 200,000 people, more than 100 miles distant. 
The problem of shutting off the water in the foundation 
rock was difficult, but it was solved by 400 tons of cement 
grouting. Three more turbines are being installed. 

The dam is 170 ft. in height, is semi-circular, and backs 
up the Waikato River eighteen miles. The lake formed 
is used for fishing, boating and swimming and is a 
popular resort. ‘Since the reservoir filled, the water from 
the spillway has unearthed the stumps of a prehistoric 
forest, which, with the artificial falls formed at the spill- 
way, is attracting many visitors, 
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Design Problems of a 


CO, Refrigeration Machine 


By Terry MITCHELL 


Mechanical Engineer, Frick Company 


slow in attaining its deserved popularity. The 

natural safety of this gas, its smaller volume and 
the extremely low temperatures obtainable with it, have 
been passed over, in many cases, because it was difficult 
to find a machine that could handle it in the way that 
ammonia is handled in the inclosed compressor. 

To design a satisfactory carbon-dioxide compressor of 
the imclosed type presented many more difficulties than 
does the design of the ammonia machine of the same 
style. As compared to an ammonia system, the pressures 
encountered are about sixteen times as great for the 
suction and six times as great for the discharge. 
Questions of end thrust on the shaft, bearing pressure 
on the piston pins, and side pressure on the cylinder 
walls, as well as problems involving the arrangement of 
the stuffing box, lubrication, strength of the casting, 
valves, accessibility and automatic operation had to be 
considered. Just how these difficulties have been met in 
one design of carbon-dioxide inclosed compressor built 
by the Frick Company, and how certain new principles 
have been incorporated in the machine, will be briefly 
explained. 

The solution of the various problems may be grouped 
roughly under two headings: the design of the pistons; 
and the arrangement of parts centering 
about the shaft. 

As seen in the illustration, the 
pistons are made extremely long, their => 
length averaging seven times their 
diameter. Each piston extends well / 
into the crankcase, so that the piston 
pin can project out on both sides to 4 g 
be coupled to a forked connecting rod WZ 
of the marine type. 
unusual construction not only provides 
all the bearing surface on the pin | L 
needed to withstand the heavy pressure, Z | 
but it also permits the piston itself to Zt = 
reach far below the | 
pin to slide on bearing js 
surfaces located be- 


(J i as a refrigerant has been 


This somewhat O<s 


the side thrust on the cylinder walls is practically 
eliminated, and the roundness of the cylinder is main- 
tained. Nor do the bearing surfaces come in contact 
with the gas, which would cause heating and high 
discharge temperatures, as well as objectionable oil 
pumping. 

Another reason for making the pistons so long is to 
provide for dual-effect operation. In carbon-dioxide 
work it is frequently of advantage to handle the cooling 
or evaporation at two different temperature levels, cor- 
responding to different suction pressures. A favorite 
plan is to precool the liquid carbon-dioxide in an in- 
termediate expansion tank or receiver; the gas coming 
from the precooler is at a comparatively high temper- 
ature. The method is to draw the low-pressure suction 
into the cylinder in the usual manner, and at the bottom 
of the stroke admit the high-pressure gas, which rushes 
in through ports drilled through the cylinder wall, and 
compresses the gas already contained in the cylinder, 
without the expenditure of effort or power at the shaft. 
The capacity of the machine is accordingly increased, 
and a material saving in horsepower, under suitable 
conditions, can be obtained. Extra length has, obviously, 
to be added to the piston to keep the high-pressure gas 
from entering the low-pressure space at the top of the 

stroke. Two additional piston 
rings are employed, so that each 
piston has a total of nine rings. 
> - Discharge The suction and _ discharge 

Y valves are of the poppet type, the 
igh suction former being equipped with a 
- dashpot, similar to the arrange- 
° ment followed in ammonia ma- 
chines. The entire suction-valve 
cage is threaded, screwed into the 
top of the piston, and pinned into 
position. The cage also carries 
‘e one of the piston rings. Carbon- 
dioxide gas, when compressed, is 
very heavy, weighing 
about as much as 
eZ, ' water; hence the dis- 


tween the arms of the SY \ | charge valve must be 
connecting rod. These well cushioned to op- 
a crosshead effect, and ~ \ What)” Wyyjpidbaitasaiith machine can run 
since they are within IDS3§ po vf quietly at speeds that 
the crankcase, instead Y YY would make an 
of inside the cylinder, LL (mk, ammonia compressot 
they can be lubricated noisy. <A safety cyl- 
freely. In this way An inclosed vertical carbon-dioxide compressor inder head, held down 
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by a heavy spring instead-of bolts, is provided as shown. 

Water-jacketing of the cylinder is not required, as the 
discharge temperatures range between 150 and 185 deg. 
Instead, a series of fins are cast around the heads, giving 
some cooling effect and adding considerably to their 
strength. A safety relief valve is fitted to the top of 
each machine. 

The shaft must be large in diameter, and as the 
pressure within the crankcase is high, particularly when 
starting, the thrust tending to push the shaft out of 
the bearings amounts at times to thousands of pounds. 
Consequently, a roller thrust bearing is used to counteract 
the end pressure. ; 

To accommodate the thrust bearing, a sleeve, turned 
with a step to take the lengthwise pressure, is fitted over 
the shaft after the latter has been put in the machine. 
The force-feed oil pump is inclosed in this space. Oil 
lines furnish lubrication, under pressure from the pump, 
to the main bearings, cranks and crosshead pins; the 
excess oil, escaping through an adjustable spring relief 
valve, enters a reservoir at crankcase pressure. The 
reservoir serves to keep the stuffing box flooded, forming 
an oil seal which reduces leakage and lubricates the 
semi-metallic packing. 

The oil overflowing from the reservoir is visible as 
it passes through a sight-glass. A glass _bulls-eye 
permits the level of the oil at the bottom of the crankcase 
to be observed. Before re-entering the pump, the oil is 
piped to an external filter pot; make-up oil is supplied 
by a hand pump. 

A mechanical sight-feed lubricator driven by a belt 
from the shaft forces a small quantity of oil into the 
suction line and inside the cylinders to aid in oiling the 
upper pistons, rings and valves. 

To offset any heat that might develop in the shaft 
packing, a hollow ring, or collar, is shrunk on the 
stuffing-box. A little of the refrigerant can be expanded 
in the collar, from whence it is drawn into the suction 
manifold, to keep the shaft cool. 


Electric Light “A Failure” 
Fifty Years Ago Today 


Pate why we are not a nation of blind men, just 
why we have not all been electrocuted, and just why 
we are idiotic enough to continue to use such. a “con- 
spicuous failure” as the electric light, are questions which 
might cause great consternation in the minds of a great 
many minions of the “scientific” press of half a century 


_ ago, if they saw fit to recall a wealth of statements which 


greeted its introduction at that time. 

“Would it not be as well,” said the New York Times 
of Nov. 13, 1879—a month less than fifty years ago— 
“to invent some mode of abolishing night altogether! 
A dozen artificial moons would answer the purpose.”. . . . 
The connection between moonlight and the lunacy of 
successful electric light seems to have been popular, for 
in a letter to the New York Herald, on New Year’s Day 
of 1880, we find Henry A. Mott, Jr., Ph.D., concluding 
a list of ten objections which made the electric light of 
doubtful value with the following: “It is claimed that 
the penetrating power of the electric light affects the 
nervous system, as the light is similar to moonlight.” . . . 

According to the New York Telegram of Aug. 16, 
1881, “people obliged to work continuously by this light 
are having their eyes gradually destroyed thereby.” And 
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the president of a prominent technical school assures the 
world that “everyone acquainted with the subject will 
recognize it as a conspicuous failure.” 

The power plant problems of the day were also dragged 
into the conflict. First of all, according to the manager 
of a gas works who was defending his own business to 
the death, it was uneconomical. Speaking of a test of 
arc lights, he said, “It was found that there was a con- 
stantly varying power in the light, at one time rising as 
high as 1,500 and then falling to 300 candle power. To 
run two of these lights for twelve hours required 12 hp. 
taken from the engine, and involving [sic] an expendi- 
ture of 2,000 Ib. of coal.” High speeds just ended the 
whole thing ; for, according to this letter to the New York 
Herald of Dec. 25, 1879, “the engine we use on our 
exhausters is usually run at 25 r.p.m., but when em- 
ployed in connection with the electric machine, 900 r.p.m. 
is required, which involves a good deal of wear and tear 
on the machinery.” 

Edison had a display at the Paris Electrical Exhibition 
in the autumn of 1881, and he had “a big boiler, a big 
engine, and a great number of separate lamps.” Quoting 
from the Journal of Gas Lighting, the Scientific Amer- 
ican Supplement of Oct. 8, 1881, says: “First, we find 
him using a boiler of 150 hp.; then a steam engine of 
125 hp. of Armington’s make. This transfers a speed 
of 360 r.p.m. to the armature of a dynamo-electric ma- 
chine. This armature weighs more than 34 tons. It is 
drawn across the lines of force of a magnetic field ; which 
magnetic field is produced by three electromagnets con- 
verging at their points. These electromagnets are not in 
the general circuit. The duty of the armature is 120 hp., 
according to the statements made; that is to say, 96 per 
cent of the work done on the machine appears as the 
energy of an effective current of electricity. This instal- 
lation, the entire weight of which amounts to 30 tons, is 
to keep aglow 1,000 Edison incandescent burners. But 
this is much cry for little wool. The lamps are unani- 
mously said to give not more than 16 candlelight each, 
the usual run being about 10 or 12. Suppose it be 12, 
1,000 such lamps burning for an hour give 12,000 
candlelight. The engine has been passing, according to 
the statement approved by the parties interested, 120 hp. 
of work into the wire, in the shape of electricity. That 
is to say, the effective result is 100 to 130 candles per 
horsepower—a deplorable loss of light. A thousand rush- 
lights would look brilliant, and no doubt the 1,000 incan- 
descent burners will produce a fine display ; but when we 
think of the 150 hp. boiler and the 125 hp. engine, any 
tendency which might be felt to rush away and invest 
money in Edison’s incandescent burners may be modified 
and sobered down, if not obliterated.” 

Problems of distribution were also featured in the 
news. Says a gas manufacturer in an interview with a 
New York Herald reporter: “The trouble about house- 
hold lighting by electricity would be in regulating the 
supply for each dwelling. The house nearest to the 
place where the electric machine might be stationed would 
have the advantage of houses further away.” .. . 

The maze of load-factor considerations came into play 
in 1880, it seems, and Engineering says: “It will require 
something more than mere words before we are found 
converted to the creed that when electricity is used to 
run motors for sewing machines, the amount of power 
used in the daytime will ‘largely pay for the expenses of 
generating, an additional advantage over gas.’ We might 
as well be told that the consumption of gas in the summer 
will ‘largely pay’ for generating gas in the winter.” 
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Right Out the Plant 


Change in Location of Expansion Joint 
Reduces Suspended Weight on 
Condenser 


N A 25,000-sq.ft. two-pass surface condenser the 

circulating water discharged from the water box 
through a 60-in. 90-deg. cast-iron ell. The vertical face 
of this ell was bolted to the condenser water-box, and 
on the horizontal face a rubber expansion joint connected 
the ell to the tail pipe, the lower end of which was sub- 
merged. The condenser was spring supported. The 
result of this design was that the springs were supporting 
needlessly about 8,500 Ib. weight of the ell plus about 
23,000 Ib. force due to the vacuum on the horizontal 
expansion joint. This vacuum, of course, was caused 
by the water column extending from the expansion joint 
to the surface of the water in the discharge tunnel, and 
existed only when the condenser was in operation. 

To eliminate this large unbalancing force, it was 
decided to remove the horizontal expansion joint and to 
install a new one at the vertical joint. This design would 
remove the deadweight and vacuum loads from the spring 
supports. Because of space limitations, the old ell could 
not be removed for the substitution of a new one de- 
signed for the conventional expansion joint. 

To provide for expansion at the vertical joint, the job 
was done in the following manner: The old expansion 
joint was removed and a cast-iron ring, or filler piece, 
slipped into its place to carry the weight of the ell. The 
vertical flange of the ell was then unbolted from the 
condenser and the ell slipped back sufficiently to allow 


New expansion 
Joint here 


Old expansion joint 
here replaced by 
cast fron ring, | 


Fig. 1—Location of joint in pipe line 


one-half inch clearance between flanges at the joint. The 
horizontal joint was then made tight by using long bolts 
from flange to flange outside of the filler piece, as shown 
in Fig. 1. 

The outside edges of the vertical flanges on the ell and 
condenser were dressed by a small electric grinder. 
One-inch holes were then drilled radially in the edge of 
each flange to each bolt hole. A brass plug A tapped 
to receive a {-in. stud was then fitted into each bolt hole. 
The plugs were held in place by boiler handhole-cap nuts 
B faced with copper gaskets to prevent leakage. A spe- 
cial rubber ring C 4 in. thick by 8 in. long and with 
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inside diameter equal to outside diameter of the larger 
flange was then slipped over the two flanges. As one 
flange was slightly smaller than the other, a second rub- 
ber ring, or liner, D was slipped over the smaller flange 
to make both the same outside diameter. The rubber 


Fig. 2—Detail of improvised expansion joint 


ring was held in place by bolting down iron straps FE 
around the circumference of each flange, the {-in. studs 
being for this purpose. The complete detail of this joint 
is shown in section in Fig. 2. 

This method for allowing expansion at the vertical 
joint has proved satisfactory. There is sufficient flexibil- 
ity for all movement of the condenser, while no trouble 
has been experienced with leakage. 

New York City. WILLIAM WELCH, JR. 


Work of Feed Pump 


READ with considerable interest the several answers 

in the Sept. 17 number of Power on the boiler-feed- 
pump problem, asked in the Aug. 20 number. Disre- 
garding the amount of work done by the pump, the 
question of feasibility arises in this problem. With the 
feed-water heater placed ahead of the pump, it would 
be necessary to have a suction pressure on the feed- 
water pump in excess of 67 lb. per sq.in. absolute at all 
times to prevent the water from flashing into steam 
in the low-pressure stages of the pump. Maintaining 
this pressure would very likely require the purchase 
of a booster pump to be placed ahead of the heater. 

With the heater placed after the feed-water pump 
relatively cold water would be handled, and only a few 
feet of head would be required on the pump suction. 
This could be obtained by placing the receiving tank 
overhead. 

As to the amount of work done by the pump, the 
quantity of water would be the same in both cases, but 
the head on the pump would be greater with the heater 
placed after the pump, due to the increased friction loss, 
and consequently the work done would be greater in 
this case. K. P. KAMMeER, 

New Orleans, La. New Orleans Public Service, Inc. 
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Size of Boiler Drums 
Governs Dry Steam Output 


HE recent unparalleled advance which has been made 

in steam generation toward higher pressure and 
capacities has brought with it numerous new boiler de- 
signs, both with and without steam- and water-storage 
drums, which has caused some confusion as to the means 
employed to control the dry steam output. It might be 
opportune, therefore, to evaluate the use of the steam 
space in the water-storage drums of some of the new 
boilers as a medium governing the dry steam output. 

In the past it has been customary to regard the poten- 
tial capacity of a boiler as limited only by the increase 
in moisture carryover by the steam, utilizing a steam 
space sufficiently large to insure such low velocities as 
would facilitate the precipitation of moisture and drying 
of steam before reaching the outlet. 

As the boiler ratings have increased, it has been neces- 
sary to change the once-standard long-drum boiler with 
longitudinal steam flow, to cross-drum and _ bent-tube 
types arranged with dry pipes for transverse flow, in 
order to select steam uniformly the full length of the 
drum in a manner to create the slowest possible speed of 
steam before leaving the drum. 

It has become apparent that the increasing demand for 
still higher boiler ratings has found these drum arrange- 
ments inadequate, and one may expect some radical 
changes in future drum arrangements for the higher 
boiler ratings as soon as the fundamental requirements 
are known. 

Attempting to obtain dry steam, it has been the recent 
practice to locate a dry drum above the boiler drum 
proper. This has been effective with boilers having a 
tendency to throw slugs of water, but in most cases it 
has failed to reduce the entrained moisture, as drums are 
rarely of sufficient cross-section and properly arranged 
to reduce the velocity of steam sufficiently to permit the 
separation of moisture. 

The cross-drum boiler, having a large cross-sectional 
area drum, with steam entering above the water level, 
is reputed to deliver dry steam under higher rates of 
output and poorer conditions of feed water than any 
other type of boilers, principally on account of the larger 
cross-sectional area, which is responsible for low veloc- 
ities, allowing time for moisture precipitation. The mod- 
ern cross-drum for all pressures up to 1,400 lb. appears 
to be proportioned equal to 1 cu.ft. of steam space for 
each 1,000 Ib. of steam output per hour. 

Bent-tube boilers, with two and three top drums, utilize 
the steam space of one drum for the final precipitation 
of moisture and drying of steam, and have a limited dry 
steam output. The boilers function well at ordinary rat- 
ings, delivering dry steam under poor conditions of feed 
water, but when forced at rates of output exceeding the 
proportion of 1,000 lb. of steam per hour per cubic foot 
of steam space of the steam-outlet drum, there is a direct 
tendency to priming and a high percentage of moisture 
is entrained in the outgoing steam. 

Two-drum bent-tube boilers require larger steam- and 
water-storage drums for a given capacity than the pre- 
viously mentioned types, since the water and steam enter 
the drum below the water level, maintaining the water in 
a turbulent state and shooting slugs of water high in the 
steam space, at moderately high rates of steam output. 
The steam space for the separation of moisture and dry- 
ing of steam is consequently reduced, and therefore it is 
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necessary to provide a larger drum allowing 1 cu.ft. of 
steam space for each 650 Ib. of steam produced per hour. 

The water-storage volume of boiler drums has an 
important part in governing the dry steam output by 
avoiding spasmodic slugs of water caused by sudden 
steam demands. A good example of this has occurred in 
the Long Beach station, where, due to an accidental 
closure of the main steam lead from boiler No. 49 on 
Oct. 20, 1928, the steam output dropped from 310,000 Ib. 
to zero, causing the water level to drop to 1.5 in.; with 
a momentary swing up to 14.5 in. when the stop valve 
opened. Of course, the safety valves were blowing, 
although the fuel flow, which was gas, was immediately 
cut to zero. It indicates that the drum volume was large 
enough to prevent serious trouble from water. The water 
storage, being sufficient for 44 minutes’ supply, served as 
a heat accumulator to take the fluctuations without vio- 
lent disturbance of the circulation. 

This is one case of a properly proportioned drum, 
while other instances could be cited where the fuel sup- 
ply has been momentarily interrupted at a time when the 
boilers were steaming at near the maximum capacity, 
resulting in wrecked steam lines—sometimes a wrecked 
turbine. 

The water-storage capacity and steam-liberating space 
in relation to the steam output of a boiler are the appar- 
ent factors that govern the ability of the boiler to deliver 
dry steam. J. GouLp CouTanrt. 

New York City. 


Steam Turbine Well Adapted to 
Laundries’ Power Needs 


HE statement contained in S. M. Culbertson’s 

article, “Steam Turbine Well Adapted to Laundries’ 
Power Needs,” in the Sept. 17 number of Power can 
be accepted with many reservations only. The fact is 
that in most of the cases a turbine is too wasteful for 
a laundry. Whether this be the case will depend partly 
on the equipment of the plant and partly on the kind of 
work and operating conditions. The conditions gov- 
erning the steam consumption for generating hot water 
as compared with the exhaust steam of the electric gen- 
erating unit can be summed up as follows: 

1. Equipment: (a) No turbine could be used if the 
plant is equipped with a heat reclaimer, that is, a heat 
exchanger, using the heat of the hot waste of the washing 
machines for preheating the hot water. These heat re- 
claimers would preheat the water in the case mentioned 
from 59 deg. F. to about 90 deg. F., so that the exhaust 
steam would be used in heating the water from 90 to 
153 deg. F. only. Therefore the amount of steam re- 
quired would be 33 per cent less. The use of these 
preheaters is spreading rapidly; consequently, when pur- 
chasing a power-generating set provision should be 
made for their installation. (b) In some plants electric 
delivery trucks are used, the batteries of which are 
charged during the night, and the resulting hot water is 
stored for use during the following day. 

2. Type of work and operating conditions: (a) If 
a laundry is producing “wet wash” only, that is, wash- 
ing without ironing or pressing, a turbine will have a 
fair chance even in small plants. As soon as the per- 
centage of finished, that is, ironed, work will attain 
considerable proportions the chances of the turbine will 
decrease. (b) Much will depend on the “washing 
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formula” prescribing the amount of hot water to be used 
per pound of goods. (c) Another point to be con- 


sidered will be whether the laundry is kept busy during - 


the whole week. Usually the washing machines are busy 
during the first three or four days of the week, while 
on Thursday afternoon their work begins to slacken. 
At the same time, ironing goes on till Saturday noon. 
Exhaust steam appears at the exhaust head most of the 
time during the latter part of the week, even where 
comparatively economical engines are installed, because 
the ironers require power, whereas not much hot water 
is being used during this latter period. 

As a result of the above reasons, out of 200 laundries 
known to me in the metropolitan area, there are only 
two using turbines, one of them purchasing a consid- 
erable part of its power, while all others use engines, 
although due to the fact that many of them are badly 
cramped for space they would welcome every means 
to save room. On the other hand, many plants install 
uniflow engines for greater economy; although these 
engines take up more space than the automatic type. 

East Orange, N. J. ANpbREW A. Bato, M. E., 

Consulting Engineer. 


300-Lb. Pressure Boilers Built 
and Regenerative Cycle Used in 1904 


N THESE days when one hears so much about the 

use of high pressures, it is interesting to recall some 
of the earlier experiences along this line. 

As far hack as 1904 a boiler to generate steam at the 
unheard of pressure of 300 Ib. was installed in the plant 
of the Champion Copper Company, Painesdale, Mich., to 
operate a Nordberg quadruple-expansion two-stage air 
compressor. 

This installation was rather completely described in 
O. P. Hood’s paper No. 1131 presented at the New York 
meeting, December, 1906, of the American Society of 
Mechanical Engineers, forming part of Volume 28 
thereof. So far as I know, this was the first installation 
of high-pressure boilers in the United States. At that 
time we had great difficulty in getting anyone to build 
the boilers, as none of the regular boiler manufacturers 
wished to undertake the job. They were finally built by 
the Riter-Conley Company in Pittsburgh and were of 
the Geary type, with straight tubes. Considerable diffi- 
culty was had with leaky tubes, owing to expansion and 
temperature changes, so that, actually, the boiler had to 
be operated at 250-Ib. pressure. The plant has been in 
continuous operation since 1905, and is still operating, as 
far as I know. 

Another interesting feature of this installation was 
the use of the Nordberg regenerative system for heating 
feed water in successive stages by tapping steam out of 
the operating cycle. I believe this installation was in use 
for a good many years before the regenerative system 
was taken up in central power stations, where it is now 
in common use. 

The thermal efficiency obtained by this machine was 
a little better than 25 per cent, which was the highest 
efficiency obtained at that time; and it was far in advance 
of the thermal efficiency obtained, up to that time, by any 
other steam prime mover, and compares favorably with 
the best that is accomplished today in this respect. 

F. W. Chief Engineer, 

New York City. Ingersoll Rand Company. 
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Draining Vacuum and Compressed 
Air Lines 


T IS essential that vacuum-pump and air-compressor 

lines be kept drained to protect the cylinders against 
slugs of water which collect from condensation. With- 
out the use of a trap it is difficult to drain a vacuum line 
without shutting it off and venting it to the atmosphere. 
Often this is not practical because the line has to be in 
service all the time. 

Where the necessary expenditure cannot be made for 
traps, a small receiver, connected to a vacuum line, as 
shown in the illustration, will prove satisfactory. The 
valve A is left open and the line is drained continuously 


Return Line 


A 
Receiver 
= Receiver connected 
to vacuum line 


to the receiver, which, in turn, can be drained periodically 
by closing the valve A and opening valves B and C. If 
the valve B is made large the valve C is not needed, but 
it facilitates drainage by admitting air into the top of 
the receiver. 

The connection to the pipe should be made at the 
lowest point in the pipe line. R. F. Rocers. 

Brooklyn, N. Y. 


Operating Two Compressors on One 
Suction Line 


HIS question, asked and answered in the Sept. 3 

number of Power, brings out a condition frequently 
found in refrigerating plants due to improper layout 
of suction lines. 

It would appear from the description of the layout 
that the branch line leading to the machine farther away 
from the brine tank is too small, resulting in a greater 
pressure drop in this section of line, with a consequent 
reduction in the flow of gas to the machine. 

It is possible to adjust the load on the machines as 
suggested by throttling the suction valves, but this should 
be a temporary expedient only, since it is inefficient 
and uneconomical. 

A better solution would be to correct the trouble by 
installing the proper size suction line to both compressors, 
proportioning the lines so the pressure drop will be as 
nearly as possible equal in both branch lines. The gas 
velocity should be kept low so the pressure drop will 
not exceed 1 Ib. per square inch per 100 ft. of line. 
Care should be taken to avoid sharp turns. Branch lines 
should be taken off at 45 deg. or less in the direction 
of flow of gas to avoid excessive friction in the ordinary 
90-deg. tee. Hesrert N. Roypen. 

Los Angeles, Cal. 
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HOW THE MANUFACTURER CONTRIBUTES TO THE JOB OF GENERATING 
TRANSMITTING AND APPLYING THE POWER SERVICES 


Centrifugal Purifier for 
Lubricating, Fuel 
and Transformer Oils 


N THESE columns it was an- 

nounced recently that Westfalia oil 
purifiers made by the Westfalia Sepa- 
rator Company, of Germany, were 
now available in this country through 
a district office at 110 N. Franklyn 
St., Chicago. Although separators 
have been made by this company for 
many years, and for several years 
centrifugal machines for industrial 
uses have been sold in this country, 
the oil purifier is a comparatively 
new development. One of its dis- 
tinguishing features, according to the 
manufacturer, is the high purifying 
efficiency of the high-speed centrif- 
ugal disk set in common use with 
oils in which the specific gravities 
of the oil and the impurities do not 
differ greatly. Dividing the entire 
quantity of oil in the machine into a 
large number of films between the 
disks facilitates taking out the heavier- 
than-oil particles. 

Use of this type of machine where 
the differences in the specific gravity 
between the oil itself and the im- 


Fig. 1—Oil purifier with pump 
attached 


Fig. 2—Various parts of the purifier bowl 


purities are rather great, would re- 
sult in decreasing the capacity and 
eventually clogging the bowl. In 
addition, the disk set would be difficult 
to clean. To obviate these difficulties 
and produce a machine of large 
capacity, a so-called wing set has been 
developed that will care for the large 
transformers, turbines and _ Diesel 
engines now in service. Omitting the 
four ribs usually provided in the bowl 
to hold the disks and divide the dirt 
chamber into four equal compartments 
has greatly improved the perform- 
ance. The dirt-holding capacity has 
been increased by about 10 per cent, 
a more even settling of dirt is ob- 
tained, and the smoothness of run- 
ning has been improved. With the 
ribs there was a tendency for the 
dirt to settle in one of the compart- 
ments and throw the bowl out of 
balance. 

Fig. 1 shows the exterior of the 
purifier, and Fig. 2 the various parts 
of the bowl. At the left is the bowl 
shell, in the background the disk set, 
and to the right of it the wing set, 
the latter two parts distinguishing, in 
the main, the two machines. Where 
the flow of liquid by its own gravity 
to or from the purifier is not pos- 
sible, either one or two pumps may 
be attached, as indicated. The ma- 
chine is equipped with ball bearings 
of standard make, that have made 
possible an automatic lubricating sys- 
tem having its basis in the oil bath 
in the gear chamber. On the front 
of the machine is a tachometer to 
indicate the speed, an important factor 
in obtaining best results with a ma- 
chine of this type on the various 
grades of lubricating and transformer 
oils handled. 


Seal Ring for Rotary 
Driers 


ESIGNED especially to reduce 

the heat and dust loss from 
rotary kilns or driers by more ef- 
fectively sealing the ends of the ma- 
chine the Huron seal ring illustrated 
is adaptable to the rotary type of 
driers used in pulverized-fuel-burn- 


Fig. 1—Gravity seal ring for 
rotary driers 


ing plants as well as those used with 
waste-heat boilers in the various in- 
dustries. 

The seal ring is suitable for use 
with the direct- or indirect-type of 
drier and can be applied at either or 
both ends. It is claimed, by virtue of 
its construction, to maintain auto- 
matically a tight seal by gravity, 
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eliminating the necessity of adjust- 
ment. 

Referring to the illustrations: The 
wall plate A is bolted to the furnace 
wall by anchor bolts. The seal ring 
B is mounted on the outside of the 
wall plate and supported in_ball- 
bearing pivots, which, in turn, are 
carried in trolleys, as at C, fitted with 
roller bearings. The trolleys are 


Fig. 2—Partial section showing 
ring in position 


made to roll back and forth on 
brackets, as at D. The ball bearings 
forming the pivots, as well as the 
bearings of the trolleys, are com- 
pletely inclosed and dustproof. The 


joint ring E is bolted to the drier on — 


an angle fastened to the shell. The 
sealing is effected by the seal ring 
B sliding on the wall plate and press- 
ing against the joint ring E. The 
brackets D are given the same slope 
as the driér, and, consequently, the 
seal ring B is held against the joint 
ring by gravity and gives an effective 
seal. This construction eliminates 
the need of springs to give the neces- 
sary pressure. 

The three rings are made in halves 
so that they can be attached after the 
drier is installed. The seal is put 
out by the Huron Industries, Inc., 
1440 Builders Building, Chicago, Ill. 


Hydraulic Operator 
to Replace Solenoids 


N HYDRAULIC operator, de- 

signed to take the place of large 
alternating- or direct-current magnets 
and solenoids and that may also be 
used to replace air cylinders where 
quiet and smooth upward thrust is 
desired through a given distance, is 


Fig. 1—Piston removed 
from cylinder 
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announced by the General Electric 
Company, of Schenectady, N. Y. 

It consists of a motor-driven cen- 
trifugal oil pump, the impeller of 
which is mounted in a piston and 
driven by means of a spline shaft. 
This arrangement permits the sta- 
tionary mounting of the motor. The 
normal position is with the piston at 
the bottom of the cylinder, which is 
approximately two-thirds full of oil. 
When energized the motor drives the 
impeller, creating a pressure between 
the bottom of the piston and the bot- 
tom of the cylinder. 

The piston is cast so that the oil is 
fed to the center of the impeller from 
both the top and bottom. The oil is 
forced from the end of the impeller 
blades through ports to the space be- 
low the piston. The pressure tends 


Fig. 2—View of operator 
assembly 


to move the piston upward, and it will 
travel the full length of the cylinder 
if the load on the ends of the push 
rod is not too great. 

The operators are rated on the 
stalled-thrust basis, that is, the num- 
ber of pounds they will balance when 
the motor is running at full speed. 
The three standard sizes give 200, 300 
and 600 Ib. push. The speed of oper- 
ating is slower than that of a solenoid, 
but is relatively fast. The motors 
used are} to} hp. The time required 
to raise the piston depends upon the 
diameter and speed of the impeller, 
the diameter and length of the cylin- 
der and the load to be lifted. In the 
largest size without load the piston 


will start in 0.1 of a second and wil! 
move’ through 6 in. total travel in 0.45 
of a second. With 300 Ib., or half 
load, it will start in 0.35 of a second 
and complete travel in 0.85 of a sec- 
ond, and with maximum, or stalled- 
thrust load, 600 Ib., it will not move 
at all, or very slowly. Due to the 
stored energy in the revolving parts 
the downward movement does not 
start until 0.3 of a second after the 
motor is de-energized, and that is 
with maximum load. Since the oil 
must be forced back through the re- 
volving impeller blades as dashpot 
action results, it requires approxi- 
mately 0.8 of a second for the total 
downward travel. 

The device can be applied to brakes, 
clutches, door and window openers, 
spot welders, pumps and other places 
now filled by solenoids and air cyl- 
inders. 


A New Coagulant Reduces 
Residual Alkalinity 


ITH boiler pressures increasing 
and the danger of caustic em- 
brittlement mounting owing to oper- 
ation at high rating, any improvement 
in the methods of rectifying boiler 
water is of vital interest. One of the 
most common methods of boiler water 
rectification is the lime-soda process. 
The basis of this method is the 
addition of calcium hydroxide and 
sodium carbonate to the water in 
some system of tanks designed for 
the purpose. They are added in 
proper ratio to convert the calcium 
and magnesium salts present in the 
water to their corresponding  car- 
bonates and hydrates, thus causing 
their precipitation. The clear softened 
water is then drawn off for use. 
The difficulty is that with these 
salts the reaction never goes to com- 
pletion in the time allowed and the 
settling out of the precipitate is slow. 
The reaction can be made complete 
only by adding an excess of alkaline 
salts, with the result that residual 
alkalinity is increased. 

To insure the more rapid settling 
out of the precipitate, the use of 
coagulants has been adopted. These 
coagulants, generally salts of iron or 
aluminum, form a floc which binds 
together the finely divided “hardness” 
precipitates, thus insuring a more 
speedy and complete precipitation. 

An endeavor has been made to 
manufacture coagulants which would 
assist in reducing the residual hard- 
ness without unduly raising the resid- 
ual alkalinity. The recent produc- 
tion of Ferric Alumina would appear 
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« be an important step in this 
direction. 

Ferric Alumina is the name given 
by the Paige & Jones Chemical Com- 
pany, of Hammond, Ind., to a material 
made up of a colloidal sol of hydrous 
alumina peptized by ferric chloride. 
The resulting product is essentially a 
protective colloid and, like others of 


its class, breaks down when depep- . 


tized to form a combined floc of hy- 
drous aluminum and hydrous ferric 
oxides. The weight of the iron floc 
plus the high absorption powers of 
the aluminum floc is thus obtained 
in one material. Such a combination 
should give complete coagulation and 
quick precipitation, while the loosely 
bound chemical combination should 
allow of almost instantaneous reaction 
without the use of excess reagents. 
Ferric Alumina has definite acid re- 
action, as a result of which it reduces 
the residual alkalinity while perform- 
ing its function of coagulation. 
The general opinion of water en- 
gineers is that to prevent the possi- 
bility of caustic embrittlement in a 
boiler it is necessary to maintain a 
definite relationship between the sul- 
phates and hydrates in the boiler. It 
is self-evident, then, that any increase 
in the alkalinity of a boiler-feed water 
requires a proportionate increase in 
the amount of sulphates that must 
be present in that water. Since the 
sulphate content of a feed water is 
constant and is not varied by the 
chemical reactions used in softening, 
it is frequently necessary to add sul- 
phates to keep this ratio correct. That 
being the case, it seems of vital im- 
port that any reduction in the residual 
alkalinity allows a corresponding 
ratio of reduction in the sulphate 
requirements. When it is considered 
that the average boiler requires about 
three parts of sulphate to every 
part of carbonate, it will become ap- 
parent that even a small reduction in 
residual alkalinity is of moment. 


Device to Improve Mixing 
of Boiler Gases and to 
Eliminate Smoke 


aes on the theory that to ob- 
tain nearly perfect combustion 
na boiler furnace, and thereby elimi- 
nate the smoke, it is necessary to 
admit secondary preheated air above 
the fire, a device known as the Luks 
Smoke Carburetor, now being intro- 
duced in this country by Luks Smoke 
Carburetor Inc., 40 White St., New 
York, is designed to admit preheated 
air at two or more points as well as 
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Typical installation 


to increase the turbulence of the gases 
over the fire bed. 

Referring to the illustration, the 
device consists, essentially, of cast- 
iron venturi-shaped ducts in the bridge 
and side wall to carry air from below 
the grate to a point above the fire. 
The temperature of this air, which 
is slightly preheated by passing under 
the grate, is considerably increased 
in passing through the ducts by the 
absorption of heat from the refractory 
or cast-iron linings. It enters above 
the fire bed through a constricted 
opening in the form of a blast, which 
insures thorough mixing with the 
volatile gases rising from the grate. 

The amount of air admitted at these 
points is controlled by louvered open- 
ings below the grate, the position of 
the louveres being controlled from 
the front of the boiler as shown. 

To provide sufficient tubulence to 
insure thorough mixing of the gases 
rising from the fuel bed and the air 
admitted through the walls, two or 
more jets fitted with fan-shaped 
nozzles are installed in the front wall 
of the furnace, directly below the 
boiler header. These jets inject air 
at high velocity, at pre-determined 
angles, causing an intense turbulence 
and at the same time sweeping the 
gases backward across the furnace, 
where they further mingle with the 
hot blasts of air from the back and 
side ducts and thus prevent stratifi- 
cation of the gases. 

The device when installed becomes 
an integral part of the boiler setting. 
All castings are made of heat-resist- 
ing metals and serve to reinforce the 
bridge and side walls. It is equally 
adaptable to hand- and _ stoker-fired 
furnaces and to practically any type 
of boiler. 


of smoke climinator 


Friction-Driven 
Countershaft 


FEATURE of the friction-driven 

countershaft recently brought 
out by the Duro-Friction Clutch 
Company, Grand Rapids, Mich., is 
the means for expanding the friction 
shoes, which self-equalizing 
action to take care of wear. The ex- 
pansion units are made up of right- 
and left-hand studs, which screw into 
the hub of a spur gear. When a rack, 
mounted in a slot in the shaft, is 
moved either to the right or to the 
left the spur gear revolves and forces 
the threaded members outward. This 
causes a positive contact of the shoes 


Duro friction clutch 


upon the friction surface inside the 
face of the pulley. The contact is 
said to be positive, but not subject 
to shock. 

The clutch is designed to allow for 
considerable wear on the contact 
shoes before replacement of the fric- 
tion lining becomes necessary. Other 
details of the clutch will be apparent 
from a study of the drawing. . The 
bearing for the driven pulley is self- 
lubricated. 
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PRESSURE, BACK PRESSURE 
AND MEAN EFFECTIVE PRESSURE.— 
What is meant by the terms average 
pressure, mean forward pressure, mean 
back pressure and mean effective pres- 
sure of an engine? W. P. S. 

The word “mean” is to be understood 
to signify simple average. The pressure 
that urges a piston forward in the direc- 
tion that it travels in performing useful 
work is called forward pressure, and the 
average forward pressure is frequently 
designated as the mean forward pres- 
sure. Pressure that opposes the motion 
of the piston in performance of useful 
work is called back pressure, and the 
average back pressure is also called the 
mean back pressure. The difference be- 
tween the mean forward pressure and 
the mean back pressure is called the 
mean effective pressure. 


How many pounds of steam ought 
one be able to evaporate per gallon of 
oil fired with fire-tube boilers? C.s. 


It is, of course, impossible to say just 
how many pounds of steam you should 
be able to evaporate with a gallon of 
fuel oil, without knowing all the details 
of your boiler layout. However, you 
ought to be able to get an efficiency of 
at least 75 per cent with the ordinary 
type steam atomizer or oil burner. This 
will work out to, roughly, 14 Ib. of steam 
per pound of oil. 


— 


EEDING RETURN-TUBULAR BOILER 
Turoucu Bioworr.—lV hat are the 
advantages and disadvantages of feeding 
a return-tubular boiler through the blow- 
off ? B. G. 
The single advantage of feeding a 
boiler through the blowoff is that it 
saves provision of a separate feed con- 
nection. The advantage sometimes 
claimed that, by feeding through the 
blowoff, the flow of feed water keeps the 
blowoff flushed of mud, is likely to be 
defeated by mud filling both blowoff 
and feed connection when there is inter- 
mission of feeding. In cases where the 
feed water contains impurities, like lime, 
that are precipitated by heat, feeding 
through the blowoff is likely to con- 
tribute to scaling up of the blowoff con- 
nection. Another disadvantage is that 
by feed in bulk through a hole in the 
shell, the greater or less irregularity of 
discharging feed water at lower tem- 
perature than the temperature of the 
boiler water gives rise to differences of 
expansion that are injurious to the 
boiler. All these objections, except scal- 
ing and rusting of the feed pipe itself, 
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READERS’ 


Conducted by L. H. Morrison 


are overcome by feeding through a pipe 
introduced through the shell above the 
fire line and carried thence for some 
distance through the boiler, so the feed 
water may be raised more nearly to 
the boiler temperature and then dis- 
charged at some distance from the shell 


or stays. 


ASSING STEAM THROUGH REDUCING 

VaLvE.—How much heat is lost in 
passing steam from a higher to a lower 
pressure, through a reducing valve and 
through an engine? 

Energy cannot be destroyed; while it 
may disappear or diminish in one form 
it reappears in some other form. 

When steam passes through a reduc- 
ing valve no work is done on an external 
body, so*no energy is lost, excepting the 
slight radiation. The heat then in the 
steam at the lower pressure must be the 
same as the steam contained originally. 
The point may be raised that some heat 
energy is converted into kinetic energy 
during the increase in the steam veloc- 
ity, but as soon as the flow returns to 
its former value the kinetic energy re- 
appears as sensible heat. In all events 
the total energy content is constant. 
But if the velocity of the low-pressure 
steam is greater than that of the high- 
pressure, the amount of superheating 
by the reducing valve is slightly less 
than is indicated by the steam tables. 

In passing through an engine, work is 
done by the steam, and, consequently, 
the steam gives up some of its energy. 
Ignoring the slight radiation, the heat 
lost by each pound of steam passing 
through the engine in an hour is equal 
to 2,545 & hp. developed — Ib. of steam 
per hour. 

For these reasons it is erroneous to 
state that a steam engine acts simply as 
a reducing valve, for some heat is 
abstracted from the steam, 


AUSE OF SMOKy ExHaust. — We 
have a solid-injection four-stroke- 
cycle Diesel that shows a smoky exhaust. 
What is the cause? aC. 
Several things may cause the smoke. 
The cooling-water temperature may be 
too low, especially if the engine has a 
separate combustion chamber and med- 
ium compression. The fuel may be in- 
ferior, or too much lubricating oil may 
be fed the cylinder. The spray valve 
may be leaking, or, if a mechanically 
operated needle valve is used, it may 
open too late. Finally, the engine may 
be overloaded. Or it may be so under- 
loaded that the jacket is too cold with 
the present rate of water flow. 


PROBLEMS 


IXING STEAM AND WATER.—If 5 

lb. of dry steam at a pressure of 
5 lb. gage is mixed at atmospheric pres- 
sure with 10 lb. of water at 60 deg. F., 
what would be the temperature and con- 
dition of the resulting mixture? B.F. 


One pound (weight) of dry saturated 
steam at the pressure of 5 lb. gage or 
20 Ib. abs. contains 1,156,2 B.t.u. above 
32 deg. F., and 5 Ib. of such steam 
would contain 1,156.2 K 5 = 5,781 
B.t.u. above 32 deg. F. A pound of 
water at 60 deg F. contains 60 — 32 = 
28 B.t.u. above 32 deg. F. and 10 Ib. 
would contain 28 &K 10 = 280 B.t.u. 
above 32 deg. F. Mixing the steam and 
water together would make a total of 
5,781 + 280 = 6,061 B.t.u. above 32 
deg. F., and a total weight of 5 Ib. steam 
+ 10 lb. water = 15 Ib., and each pound 
of the mixture would contain 6,061 — 
15 = 404 B.t.u. above 32 deg. F. 

To raise this to 212 deg. F., the boil- 
ing point at atmospheric pressure, would 
entail 180 B.t.u., leaving 404 — 180 = 
224 B.t.u. to be used to evaporate part 
of each pound. As a pound of water at 
212 deg. F. needs 970.4 B.t.u. to convert 


224 
970.4" or 23+, 


per cent of the water will be evaporated 
into steam. The result of mixing will 
be 23 per cent steam and 77 per cent 
water at a temperature of 212 deg. F. 


it into steam, obviously 


AMOUNTS OF REFRIGER- 
ANTS.—What amounts of the vari- 
ous refrigerants used in small refriger- 
ating machines can leak into a room 
before danger to life exists? c.c.M. 

According to the United States Pub- 
lic Health Service Bureau, most animals 
and human beings would be killed in a 
short time if placed in a room of 1,000 
cu.ft. volume into which leaked the fol- 
lowing weights of refrigerants: Sulphur 
dioxide, 0.34 Ib.; gasoline, 5.65 Ib.; 
methyl chloride, 21 Ib.; ethyl chloride, 
26 lb.; butane gasoline, 1.95 Ib. 

ORMULA FOR’ EstTIMATING HEAT 
VALUE OF CoaL.—How is the heat 

value of coal estimated from the chemi- 
cal analysis of the coal? D. A. B. 

The heat value of coal may be cal- 
culated from its ultimate analysis with 
a probable error not exceeding 2 per 
cent, by Dulong’s formula: 

Heat value in B.t.u. per pound = 146 


C 4 620 (H —2) + 40 S, which 


C, H, O, and S are, respectively, the 
percentages of carbon, hydrogen, oxy- 
gen and sulphur shown by the analysis. 
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ANNoT Keep GENERATOR TO 
have constructed a 
motor-generator set. for testing small 
direct-current motors. The motor used 
to drive the generator is a two-phase 
induction type, operating at about 1,750 
r.p.m., directly coupled to the generators. 
The generator was originally a 120-volt, 
t-hp. compound-wound 2-pole  com- 
mutating-pole motor that operated at a 
speed of 1,750 r.pan. IVhen a direct- 
current motor is used as a generator, is 
it necessary to run it above its rated 
motor speed? When this machine is 
loaded the voltage drops considerably. 
I have-.found that rated current, 4.5 
amp., at 120°volts cannot be obtained. 
I have tricd most everything except 
changing the speed of the machine. Is 
this nécessary ? 
The..first thing to check is the polar- 
ity Of the series winding. When a com- 
pound motor is converted to a generator 
without changing the original connec- 
tion it will be found that the polarity 
of the series and shunt windings oppose. 
In all cases it is necessary to cross the 
series-field-winding leads to get the two 
sets of field coil of the same polarity. 
If you have not already corrected the 
polarity of the field coils, do this before 
attempting other changes. 
When the field coils are given the cor- 


rect polarity and normal voltage cannot 
be maintained, then the only remedy is 
to increase the speed. A motor oper- 
ated as a generator, at its original speed 
will have a lower voltage than that for 
which the motor is designed. If the 
speed and field excitation were the same 
in both cases the voltage at the genera- 
tor terminals would be approximately 
equal to the counter-electromotive force 
ot the motor, which is less than the line 
voltage. However, as a generator this 
reduced voltage is used to excite the 
field coils of the generator ; therefore, its 
field strength is less than when operat- 
ing as a motor. This reduction in field 
strength causes a further decrease in 
voltage. Consequently, it is generally 
necessary to operate a motor used as 
a generator at a speed about 20 per cent 
above normal motor speed if rated motor 
voltage is to be maintained under full 
load. 
—- 
Stayboits.—Is the hole in 
a hollow staybolt put in before or 

after the stay is inserted in the water 
leg? 

If the staybolt is hollow, the hole is in 
the staybolt when it comes from the fac- 
tory. If the outer end only is drilled, 
the drilling is done after the stay is in- 
serted and the head riveted over. 


PRFVIOUS QUESTION 


DISCUSSED BY READERS 


THE QUESTION 


E IVISH to obtain 

about 5,000 1b. of 
steam at 40 1b. gage. Could 
we place an injector-type 
steam pump in the exhaust 
from a 500-hp. engine op- 
erating against 5-lb. 
back pressure, using live 
steam in the nossle? 


*TET’-TYPE steam pumps, usually 

termed “thermocompressors,”. have 
been installed in numerous plants to 
operate under conditions similar to those 
outlined, 

To calculate the performance of a 
thermocompressor it will be necessary 
to know the pressure of the live steam 
avalable. Assuming 200 Ib. gage, an 
entrainment ratio of 1 to 4 could be 
obtained with 5 Ib. exhaust and 40 Ib. 
counter-pressure. In other words, 1,000 
lb. of exhaust steam could be saved and 
re-used when a total of 5,000 Ib. at 40 
lb. pressure was required. 

In making the installation, a back- 
pressure valve set at 5 Ib. would be re- 
quired between the engine exhaust and 
the compressor suction to take care of the 
excess exhaust steam. A separator would 
also be needed at the compressor suction 
inlet, since moisture in the steami would 
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impair the performance of the machine 
considerably. ‘The installation of a 
thermocompressor would no doubt be 
justified in this case. The saving of 
1,000 Ib. of steam per hour would soon 
pay for the equipment. As the thermo- 
compressor would eliminate a reducing 
valve, the first cost of this valve should 
be deducted from the first cost of the 
compressor installation in making up a 
comparison. Kk. KoertinG FIscrer, 
Philadelphia, Pa. 
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HERE is no doubt that a steam jet 

can be used to raise part of the ex- 
haust of a steam engine to 40 Ib. pres- 
sure. But this will require about 4,000 
Ib. of live steam to raise 1,000 Ib. of 
exhaust from 5 Ib. to 40 Ib. gage. 

Another and economical arrangement 
would be a steam compressor driven 
by a motor obtaining its energy from 
the generator on the engine shaft. li 
the compressor cylinder is well lagged 
the heat loss during compression of the 
steam will be negligible. 

The efficiency of the equipment can 
be calculated as follows: Assuming 
adiabatic compression, to raise a pound 
of steam from a dry saturated condition 
at 5 Ib. gage to 40 lb. gage entails the 
addition of 84 B.t.u. in the form of the 
work of compressors. Tf the amount is 
5,000 lb. per hour, the B.t.u. will be 
420.000, equivalent to 165 hp.-hr. To 
this niust be-added 6 per cent for fric- 


A Question 
For Our Readers 


REVOLVING dryer of 

the Yankee paper ma- 
chine ivpe used in drying 
paper ts supplied with satu- 
rated steam generated at 125 
Ib. gage. The steam has a 
quality of 98 per cent. 

The maximum allowable 
pressure on the dryer, which 
is ten feet in diameter, is 45 
lb. gage. The boiler pressure, 
of 125 lb., ts reduced to 45 1b. 
by passing through a reduc- 
ing valve. Willa pressure of 
45 Ib. within the dryer under 
these conditions bring about 
a greater heat exchange and 
dry more paper than if a 
lower pressure were carried, 
at, say, 25 lb? 

The walls of this dryer are 
approximately two inches 
thick, with internal dippers 
removing the condensate, 
which flows to a common 
steam trap at a lower level. 
Would an injector system, 
creating a rapid steam cir- 
culation through the dryer, 
increase or retard the amount 
or rate of heat transmitted to 
the paper being dried? 


Suitable answers from readers will 
be paid for and published the 
Novy. 5 issue. 


tion losses and 14 per cent for electrical 
losses in the generator and motor, ete. 
This calls then for approximately 200 
hp. to compress 5,000 Ib. per hour. 

Now if a steam jet is used, 4,000 Tb. 
of live steam will be needed to compress 
1,000 Ib. of 5-Ib. steam, giving a total 
of 5,000 Ib. of steam at 40 Ib. If the 
engine operates non-condensing, — it 
should develop a brake horsepower-hour 
on say, 20 Ib. of steam. So the 4,000 
Ib. of live steam needed by the steam 
jet would develop 200 hp.-hr. it used in 
the engine. This is enough power to 
run the compressor. 

The conditions in the plant should 
decide which to install. If the engine 
is underloaded, the addition of the 
steam compressor might raise the en- 
gine’s economy. In addition, the com- 
pressor superheats the steam during 
compression, so that there is 1,256 
tu. in a pound of the compressed 
steam, instead of 1,175, the total heat of 
saturated steam at 40 Ib. gage. If the 
latent heat only is to be used, the com- 
pressed steam will contain 7 per -cent 
more heat than would the dry saturated 
steam. Joun Cassipy. 

New York City. 
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European Practice in Welding Boilers, 
Drums and Tubes 


Mr. Orrok’s observations, as 
presented in Cleveland on 
Sept. 12 before a joint meet- 
ing of the American Welding 
Society and the Iron and 
Steel Division of the A.S.M.E., 
show that European engi- 
neers make extended use of 
welding (gas, electric and 
thermit) in boiler construc- 
tion. This development has 
been made possible by less 
stringent restrictions on boiler 
welding in Europe than in 
America. Mr. Orrok reports 
general satisfaction with the 
results on the part of manu- 
facturers and users. 


By Gro. A. Orrok 


Consulting Engineer 


code incorporated into our state in- 

-pection laws forbids the use of weld- 
ing, with the exception of “hammer 
\.elds,” whenever the weld joint is re- 
quired to take a stress. 

Welding may be used to insure tight- 
ness, but the stresses must be taken on 
the butt straps of a riveted joint. Tubes 
may be welded for tightness after 
having been expanded (for strength) 
into a shell. Somewhat similar laws 
have been in force in certain parts of 
Europe, while other districts of much 
larger area have had a nearly free hand 
in the development of the new welding 
industry. 


|: THE United States the boiler 


SHELLS FoR Low-PresscurRE BOILERS 


In shell boilers both longitudinal and 
circumferential seams have been welded 
by both the acetylene and the electric 
process, and as this practice is growing 
it would appear that no serious trouble 
has been encountered. [n_ boilers of 
the Cornish and Lancashire type, and 
their modifications, the suspension fur- 
naces of the Morrison type are quite 
commonly provided with Galloway cir- 
culation tubes welded in by the oxy- 
acetylene process. As many as four of 
these Galloway tubes may be inserted 
in a ten-foot leagth of flue. The holes 
in the flue are cut with a torch. The 
circulating tubes have no flanges. Tubes 
with both rectangular and circular sec- 
tion are in use. Bosses, nozzles, and 
short pipe connections are generally 
welded and reinforced. 

In boilers of the Garbe type, where 
bumped shells are used. the longitudinal 
seams have been welded, but the dished 
heads are riveted. In one shop these 
shells were formd cold, welded together, 
and then annealed. 
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Boiler shells for high-pressure work 
are of two classes, forged seamless shell 
and the hammer-welded shell. I have 
seen no welded shell over two inches 
thick, though shells as thick as three 
inches were reported to have been made 
for chemical plants. The thickest welded 
shell that I saw in Europe was about 
four inches, used in oil cracking, and 
made in Milwaukee. Electric welding 
and oxy-acetylene welding are being 
used, but the three larger firms making 
this type of product are adhering mainly 
to the hammer weld. 

Welded boiler drums with forged 
ends are quite common. These drums 
are mostly tested above the elastic 
limit, and then annealed. All connec- 
tions are welded, usually with the oxy- 
acetylene process. This construction 1s 
most substantial and has to 
recommend it, for weak spots should 
show up under the hydraulic test. Tests 
of welds and of the deformed metal 
cut out show that the strains have been 
relieved, 

Welded penstocks are now the rule, 
the sections being made of two plates. 
Both types of welds are used. The 
problem is not complicated by excessive 
leat strains, as boiler drums, 
although heat stresses in excess of 6,000 
Ib. per square inch may be developed in 
an uncovered penstock. The circum- 
ferential joints are of the bell-and-spigot 
type welded inside and out, and the 
joint is so designed that both welds may 
be tested easily (see Fig. 1). Stiffen- 
ing angles, reinforcing bands and ex- 
pansion joints are welded with excellent 
results. All-welded anchoring devices 
built up out of structural steel are a 
feature. 


Wherever the tube is large enough to 
take an expander this type of joint is 
still standard, although repair jobs are 
frequently welded. Smaller tubes are 
mostly welded, although some screw 
joints were observed. This welding is 
of both types, but joints of tube to tube 
in the making of long lengths for coils, 
or in repairs, are made by the thermit 
process. The joints obtained are good, 
and apparently have given no more 
trouble than the tube material used. 
(Fig. 2 shows four such joints.) 

In general, welding is being much 
more used in boiler shops than ever 
before. It is taking the place of the 
shear and the hydraulic riveter, of the 
drill and the shaper. The calking tool. 
once very prominent, has been forced 
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Fig. 1—Bell-and-spigot welded 
penstock joint 


into the background. The test above 
the elastic limit, with subsequent anneal- 
ing, has made it easy for the designer to 
cut down the factors of ignorance of the 
older school of boiler construction. Re- 
search on boiler design problems, on 
boiler materials, and on full-sized struc- 
tures is rapidly clarifying the mass of 
knowledge so that the boiler constructor 
of the future can build a boiler without 
redundant metal and one in which pres- 
sure and heat strains are properly con- 
sidered. 

The two objections to welded joints 
most commonly heard in the last few 
years—lack of resiliency and the weld- 


Fig, 2—Small tube welds (two electric welds on left and 
wo Thermit welds on right) 
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er’s skill factor—are heard less and less 
often, due to improved methods of weld- 
ing, proper inspection, accumulated ex- 
perience and the large amount of test 
data. This is especially evident in Ger- 
many, where extensive welding has been 
adopted for the hulls of the new war- 
ships. 

The high local stresses due to riveting 
and calking, which are permissable in 
structures under outdoor air tempera- 
ture conditions and constant load, are a 
source of deterioration in steam boilers. 
The embrittlement of boiler plate, and 
the possible acceleration of corrosion 
produced locally by these stresses, made 
the safety of a boiler an uncontrollable 
function of time, which is objectionable. 
Welding with subsequent annealing 
(for instance, Loeffler’s superheaters 
annealed in units after full assembly 
and welding) minimizes the chances of 
local residual stresses and_ resultant 
gradual deterioration. However large 
may be the average factor of safety in 
boiler parts, accidents will happen in 


cases of gradually developed local weak- 
nesses, often in place where the metal is 
in excess of safe strength requirements. 
The welded joints assure a better per- 
manency and uniformity throughout the 
boiler of the factor of safety, and this 
point is well understood abroad. 

That the boiler manufacturer is 
satisfied with the present trend toward 
further use of welding is shown by the 
almost universal use of welding meth- 
ods, the hammer weld, electric weld, 
oxy-acetylene weld, and the thermit 
weld; which are seen in every shop in 
most European countries. The boiler 
user must also be pleased, since more 
of this type of work is purchased every 
year. [I am not familiar with the in- 
surance companies’ viewpoint, but the 
boiler users’ associations are accepting 
the newer constructions, and they feel 
the insurance rates are reasonable. It 
would appear that our boiler codes need 
modifications in such fashion as to 
allow the use of the three later forms of 
welding under proper safeguards. 


Application of Welding to American Boiler 
Construction Discussed by C. W. Obert 


[C. W. Obert, now consulting 
engineer for the Union Carbide & 
Carbon Research Laboratories, was 
formerly secretary of the A.S.M.E. 
Boiler Code Committee. Because 
of this dual interest in welding and 
boilers, a summary of his comments 
on Mr. Orrok’s paper, as repro- 
duced below, are of especial inter- 
est.—The Editor]. 


R. ORROK’S first paragraph 

might give the impression that the 
Boiler Code Committee is opposed, on 
principle, to welding. As a matter of 
fact, the absence in the code of rules 
under which welding may be applied to 
boiler construction, is due largely to the 
inability of the welding industry to assist 
the committee in formulating such rules. 
When Mr. Orrok refers to “low-pres- 
sure” boilers he probably has in mind 
hoilers operating at 100 Ib. and less. 

In spite of the present code restric- 
tions on the use of welding it must be 
remembered that it is even now possible 
to use welded boilers in many “non- 
code” states. Large-scale experiments 
made in certain states may supply some 
of the necessary preliminary experience. 
One thing that is now hampering the 
industry is the lack of experience on 
iull-sized welded boiler structures. 

In stating that “welded boiler drums 
with forged ends are quite common.” 
Mr. Orrok probably refers to hammer- 
welded drums. 

The practice suggested of testing by 
hydrostatic pressure to a stress beyond 
the vield point, followed by normalizing 
ot the drum, seems very attractive and 
has been much talked of. Unfortunately, 
no one has yet tried this out on a large 
commercial scale in the United States. 
tis true that the practice has been fol- 
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lowed for certain small-size structures : 
the oxygen manufacturers have for 
some time used this process in the con- 
struction of oxygen cylinders. 

One factor that is undoubtedly hasten- 
ing the day when welding of boilers will 
be general is the increasing occurrence 
of boiler failures from caustic  brittle- 
ment. To guard against this many oper- 
ators are asking why they may not use 
welded drums. At present forge welding, 
which would solve this difficulty, is prac- 
tically limited to drum thicknesses of 
14 to 2in. Above that thickness there 
seems to be an opportunity for the use 
of fusion-welded drums. Here is a chal- 
lenge to the welding industry. 

Most of the criticism directed against 
the Boiler Code Committee has been 
without foundation. Under the circum- 
stances, the committee has been wise to 
go slowly with welding. It very prop- 
erly demands that the American Weld- 
ing Society go along with it in its 
studies of the application of welding to 
boiler structures. 

At the present time it is practically 
certain that the Unfired Pressure Vessel 
Code will shortly be revised to permit 
the welding of larger vessels with 
higher unit stress and greater maximum 
pressure, where the welding is carried 
on under a prescribed procedure. It is 
a bit early now to look for a revision 
of the boiler code proper, permitting the 
welding of boilers. However, it has 
been discussed to some extent and a 
start has been made in the way of revi- 
sions of the requirements for welding 
in the Unfired Pressure Vessel Code. 
It is possible that considerable progress 
will be made within the next twelve 
months. In-this the recently developed 
non-destructive tests of welds may be 
very helpful. 


British Freighter Uses 
Storage System of 
Pulverized Coal Firing 


EVERAL features of considerable 

engineering interest are incorporated 
in the new P.F.S. “Swiitpool,” the 
first steamship on the British register 
designed for world-trading and com- 
pletely dependent upon powdered-fuel 
firing. A storage system can provide 
sufficient powdered coal for several 
hours’ steaming with the pulverizers out 
of action. 

The freighter, which is 421 ft. in 
length and has a deadweight capacity 
of 9,100 tons (Eng.), has dispensed 
with any alternative hand-fired boiler. 
There are three single-ended boilers, 
of 2,044 sq.ft. each, and the steam pres- 
sure is 180 Ib. The ship is driven by a 
2.050-hp. triple-expansion engine. 

The main bunkers are arranged in 
the bridge space on the upper deck, and 
a hatch is provided for releasing the 
coal into a daily-service bunker, either 
directly or through a coal crusher, 
depending upon whether slack or run- 
of-mine coal is used. The daily-service 
bunker feeds the pulverizers by gravity. 

There are two pulverizers on the 
stokehold floor, which take the slack 
coal and reduce it so that 85 per cent 
will pass through 200 mesh. The pul- 
verizers are of the slow-speed, roller 
type. Warm air is introduced into the 
pulverizer to dry the coal thoroughly 
during pulverization and to convey the 
powder from the pulverizer to the air 
separators over the ready-use bin. Here 
the coal dust is precipitated and the 
clean air released or recirculated. 

The ready-use bin is situated over- 
head in the stokehold. The reasons 
that led to the adoption of a reserve fuel 
supply of this type were as follows: 

1. To facilitate thorough intermixture 
of the fines and superfines in the coal 
dust. 

2. To facilitate control of feed to the 
individual furnaces. 

3. To provide a reserve of powdered 
fuel for use when the pulverizers are 
out of action. 

Pulverized coal is air-borne from 
mechanical feeders at the base of the 
bin to each of. the furnaces. The feed- 
ers can be regulated to any steaming 
condition from full power to one-sixth 
power. At each furnace mouth is a 
short prefurnace having suitable capac- 
itv for full-load conditions, and also 
capable of giving a small flame to meet 
lighting-up conditions or steaming at 
low power. 

This prefurnace consists of a short 
brick-lined chamber fitted at the front 
end with a Brand turbulent burner. The 
primary air enters through a central 
tube, and the secondary air through an 
adjustable sleeve. The secondary air 
meets the coal and primary air at the 
entrance to the prefurnace with a high 
degree of turbulence. The hot primary 
and secondary air is derived from air 


heaters in the boiler uptakes and from 


a forced-draft fan. 
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Events and Power’s Field 


THE EDITORS WILL WELCOME THE CO-OPERATION OF READERS IN REPORTING 


INTERESTING HAPPENINGS, 


PERSONAL OR OTHERWISE 


Spot = News 


OPERATION of the Associated Gas & 
Electric Company's new sleam-generat- 
ing station at Holland, N. J., will begin 
Nov. 1, with an initial capacity of 
55,000 kw. A considerable portion of 
this output will be supplied to the re- 
cently electrified sone of the Delaware, 
Lackawanna & IVestern Railroad, 


WITHIN SIX MONTHS the Tennes- 
see Electric Power Company expects to 
establish a transmission-line connection 
with the Muscle Shoals power plants to 
permit the use in the growing industrial 
center of Nashville of the power from 
this source that has been going to waste 
im years past. 


A POWER SHORTAGE wthich seri- 
ously threatened to curtail mining oper- 
ations in Chihuahua, Mexico, was nar- 
rowly averted by heavy rainfalls within 
the last few days. Work on a new 
16,000-hp. steam plant at Torreon is 
being rushed by the Electric Bond « 
Share Company to reduce the possi- 
bility of a similar recurrence. 


PRODUCTION of electricity by public 
utility power plants in August exceeded 
all previous records of monthly output, 
with a total of 8,259,000000 kw.-hr., 
according to the Department of the Inte- 
rior. The total output for the entire 
year in 1905 was less than that for 
August. 


FIRE recently destroyed the Indiana 
University power plant at Bloomington, 
Tud., and left the institution without 
light, heat or water for a while. The 
fire was caused by a short circuit in one 
of the generators. 


HENRY FORD is no longer interested 
in Muscle Shoals according to his reply 
to Senator Heflin of Alabama, who 
sought to elicit from him new bids for 
development of the project. Other in- 
terests are better qualified to take up 
the work, believes Mr. Ford. 
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World’s Largest Single-Cylinder Turbine 


Installed at 


Cahokia 


Steam exhaust shell of the world’s largest single-cylinder turbine 
installed at Cahokia plant 


NSTALLATION of the world’s 

largest single-cylinder turbine was 
completed recently at the Cahokia gen- 
erating station of the Union Electric 
Light & Power Company of St. Louis, 
Mo. Culminating an eighteen months’ 
construction program, the new unit 
adds 75,000 kw. capacity to the St. 
Louis plant. It is 50 per cent larger 
than any heretofore installed by the 
company and replaces a 35,000-kw. tur- 
bine-generator less than six years old, 
which has been removed and set up in 
the company’s station at Venice, III. 

Occupying virtually the same space 
as its predecessor, the large new ma- 
chine will take 4.7 per cent less steam. 
Its maximum steam consumption will 
he 825,000 Ib. per hour at 315 Ib. pres- 
sure and 725 deg. F. The generator 
has a rating of 75,000 kw. at 90 per 
cent power factor, with a speed of 1,800 
rpm. The turbine is of Curtis. Gen- 
eral Electric make, with its longest 


blades 39 inches. The electrical end oi 
the turbine-generator has a novel fea- 
ture, known as a double winding, whicli 
so reduces the flow of current in indi- 
vidual circuits that practically the same 
switching equipment will serve the new 
unit as served the older one it 
replaced. 


British Seek Electricity 
From Tidal Power 


Important experiments are shortly to 
be carried out at Avonmouth, England. 
with the object of generating electricit) 
from tidal power. The plant is nearl) 
ready for installation, and the turbine-~ 
will be located in the face of the retain- 
ing wall, near the entrance of Avon- 
mouth old dock. 

The water for the turbines will be 
received through a culvert leading from 
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the impounded waters of the dock. This 
tunnel was originally constructed some 
years ago for the feeding of what was 
then the only dock at Avonmouth. The 
introduction of the more modern plant, 
however, has resulted in this culvert fall- 
ing into disuse. In places it has col- 
lapsed, and is also partly filled with 
débris and silt. The latter will have to 
he cleaned out and the former repaired 
before the culvert can be used for the 
experiments. 

Through the culvert from the old 
dock will come the tidal waters, which 
will supply the energy for the genera- 
tion of the power so long as the flow 
to the turbine continues. When, how- 
ever, the water approaches the same 
level inside and outside, generation 
ceases. And then comes an interesting 
experiment, with the object of filling in 
the interval, so that power can still be 
generated for the purpose of a continual 
supply of electricity. 

At this juncture there is brought into 
action a further set of machinery, con- 
sisting of another turbine, connected 
with a Ruth’s steam accumulator plant. 
This accumulator has been charged dur- 
ing the period the main water turbine 
was working, and by the time the waters 
are nearly level and generation from 
this source of power has accordingly 
ceased a high steam pressure is avail- 
able from the Ruth’s accumulator to 
continue the process of generation dur- 
ing what may be termed the slack period 
of the other process. This steam is 
operated as required, with the result that 
generation of electricity continues by 
the use of the conserved tidal power in 
the form of steam from the accumulator. 
The rate of supply of steam is only 
dependent upon the rate of the demand. 


New Steam Plants Take Load 
During Drought in Oregon 


Reports on water conditions in Ore- 
gon received by the Public Service 
Commission and the State Engineer of 
Oregon indicating a serious shortage for 
power purposes should not be construed 
as indicative of the existence of a seri- 
ous situation, in the opinion of power 
company officials. Companies operating 
in the western parts of Oregon and 
Washington report stream flows some- 
what less than normal for this time of 
year, but in all cases the situation has 
heen anticipated and steam auxiliaries 
have been ample to take care of the 
growing demands of the territory. 

The first unit (35,000 kw.) of the 
new Shuffleton steam plant of the Puget 
Sound Power & Light Company, Seattle, 
Was brought in on schedule early in Sep- 
tember and carried full load on Sept. 
19. A recent peak of 170,000 kw., which 
occurred on its system early in Sep- 
tember, approached closely the com- 
pany’s forecast of expected load increase. 
company reports slightly lower 
stream flows than normally occur at this 
time of the year. 

‘nother new steam unit brought in in 
anticipation of increasing demands is the 
25,000-kva. unit of the Northwestern 
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Short Circuit 
Ties Up 10,000 


IRE caused by a short circuit | 

in the cable room of the New 
York Central Railroad power 
plant at Park Ave. and 50th St., 
New York City, tied up all train 
service in the Grand Central Ter- 
minal on the evening of Sept. 28. 
Nearly 10,000 people were delayed 
more than three hours by the fire, 
which disabled the entire power 
house. Arrangements were finally 
made to obtain power from the 
New York Edison and I[nterbor- 
~ ough Rapid Transit companies to 
relieve the situation at the ter- 
minal, where police reserves had 
to be called out to handle the 
crowd. Emergency crews worked | 
most of the next day repairing 
' the damage to the cables and 
power station. 


Electric Company, Portland, at its Lin- 
coln St. station. This unit was placed 
in operation, also on schedule, on Sept. 
7. The company reports that because 
of the cold spring and early summer 
holding back the run-off in the White 
Salmon watershed, there is an approxi- 
mately normal stream flow on the White 
Salmon River, which serves its Condit 
plant. 

The worst situation reported is that 
of the Portland Electric Power Com- 
pany, on the Clackamas and Oak Grove 
Rivers, where the flow is considerably 
below normal for this time of vear, a 
situation which has caused some increase 
in the company’s steam generation. 
During recent weeks steam has ac- 
counted for from 50 to 58 per cent of 
the total power output of the company 
whereas normally this percentage runs 
from 45 to 50 per cent. Hog fuel sup- 
plies of the company have been depleted 
somewhat faster than had been expected, 
and further cessation of rain will force 
the use of oil for fuel. 


High-Pressure Turbine 
Ordered in France 


A 75,000-hp. turbine designed for a 
maximum steam pressure of 995 Ib. and 
temperature of 932 deg. F. has just been 
ordered by the Société d’Electricité de 
Paris from the Oerlikon Company for 
the extension of its St. Denis power 
station. 

It is believed to be the first time 
that a multi-cylinder turbine of this 
capacity will be constructed with a con- 
tinuous shaft running at a single speed 
of 3,000 r.p.m. Under normal operating 
conditions, the steam pressure at the 
inlet will range from 710 to 850 Ib. per 
square inch absolute and the tempera- 
ture from 842 to 900 deg. F. 

The turbine is directly coupled to a 
50,000-kw. generator, operating at a 
power factor of 0.7 and at 10,500 volts. 


John Fritz Medal Awarded 
to Ralph Modjeski 


The John Fritz gold medal, the 
highest distinction conferred by en- 
gineering societies in the United States, 
has just been awarded to Ralph 
Modjeski engineer and designer oi 
bridges. Announcement of the award was 
made by the John Fritz medal board of 
award, composed of sixteen recent past- 
presidents of the four national societies 
of civil, mining and metallurgical, me- 
chanical, and electrical engineers. 

The honor was unanimously  con- 
ferred upon Dr. Modjeski for “notable 
achievement as an engineer of great 
bridges combining the principles of 
strength and beauty.” designer, 
construction engineer or consultant he 
has been identified with many of 
America’s most notable bridges, among 
which are: Manhattan Bridge in New 
York, McKinley Bridge at St. Louis, 
Columbia River Bridge at Celilo, 
Keokuk Bridge over the Mississippi. 
Quebec Bridge, Poughkeepsie Bridge 
and Philadelphia-Camden Bridge. 

Born in Cracow, Poland, in 1861, 
Dr. Modjeski came to this country with 
his parents in 1876. He received his 
engineering education at the Ecole des 
Ponts et Chaussees in Paris, and since 
1892 has been a consulting bridge en- 
gineer in Chicago. He is a member of 
the National Academy of Sciences and 
many other organizations. The medal 
will be presented to him next January. 


World Congress Delegates 
Leave for Tokio 


A special train, carrying American and 
European engineers on the first stage of 
a journey to Tokio, where they will 
attend the first World Engineering Con- 
gress, left Jersey City Oct. 2 for Wash- 
ington. 

Previous to departing they were ten- 
dered a farewell dinner at the Hotel 
Astor, New York City, by the members 
of the American engineering societies 
and affiliated organizations. 

On arrival in Washington they at- 
tended a reception and dinner given by 
the Japanese Ambassador, Katsuje 
Debuchi. Next day they called on 
President Hoover at the White House. 
President Hoover is honorary chairman 
of the American Committee of the 
World Engineering Congress. 

Immediately after the reception the 
party, augmented by a group of Wash- 
ington engineers, left on a special train 
for Chicago, en route to San Francisco. 
The train is scheduled to reach San 
Francisco Oct. 9, one day in advance 
of the sailing date. The two steamers 
assigned to the combined American and 
foreign delegations are the ‘President 
Jackson” and the “Korea Maru.” 

Upon their arrival at Tokio the en- 
gineers will be given a reception at the 
Imperial Palace on the eve of the open- 
ing of the congress by Prince Chichibu, 
heir to the throne and patron of the 
congress. 
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Flume Installed in Laboratory 
at Carnegie Institute 


Testing a model dam in the new Carnegie Institute flue 


FILUME for testing models of dams 

and other hydraulic structures has 
recently been installed in the new labo- 
ratories of the Carnegie Institute of 
Technology, and experiments on a model 
of a commercial dam have already been 
made. This flume is 72 ft. long, 13 ft. 
wide and 34 ft. deep, and is equipped 
with a centrifugal pump with a capacity 
of 3,000 g.pm. According to Prof. 
Harold A. Thomas, associate professor 
in charge of the hydraulic department 
at the institute, it is probably one of the 
most suitable flumes in the country for 
testing hydraulic structures. 

Both undergraduate research 
study will be made on models in this 
flume. Spillways, outlets, cushion pools 
and other hydraulic equipment will be 


tested. Model dams can be constructed 
and easily fitted into place and_ the 
stream of water controlled to reproduce 
the flow of a river on which the dam 
will be built according to the laws of 
similitude. 

During the summer months commer- 
cial engineers have been co-operating 
with Professor ‘Thomas on the model of 
a dam now being built in the South. 
The model, built on a scale ratio of 1 to 
100, was constructed by William Pfouts, 
head instructor of patternmaking at Car- 
negie Tech. Every detail of the pro- 
totype was reproduced in the model. 
Even the topography of the river bot- 
tom was caretully reproduced with con- 
crete. Professor Thomas states that 
other models will be tested soon. 


British Erecting Hydro Plant 
on Perak River, Malaya 


Britain has lately come to realize the 
prime importance of developing the 
latent power resources of her Empire. 
Apart from the £6,000,000 Shannon 
project, which stands in a different 
category, the harnessing of the River 
Jordan below Lake Tiberias, the ap- 
proaching completion of the Niger 
River storage dam, and the offer of 
tenders for the Pangani River works 
in Tanganyika illustrate the general 
demand for cheap and efficient power. 
The great Mandi scheme in_ the 
Himalayas will cost £4,000,000 and pro- 
duce a maximum of 38,000 kw. But 
the largest colonial undertaking now in 
progress is that on the Perak River in 
Malaya, where a dam is being thrown 
across the gorge of Chenderoh, 13 miles 
above the town of Kuala Kangsar, and 
26 miles from the new proposed state 
capital of Ipoh. 

The total cost of this project is un- 
likely to be less than £4,000,000. Al- 
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ready the government of the Federated 
Malay States has shown faith in the 
venture by subscribing £500,000 of 
preference capital. A steam station at 
Malim Nawar, 20 miles south of Ipoh, 
is already producing 12,000 kw., and is 
capable of a further 6,000 kw. The 
power house at Chenderoh will generate 
27,000 kw. when complete, and a con- 
tinuous supply of 31,000 kw. through- 
out the year can be guaranteed from the 
two sources when they are connected 
and in full operation, in the summer of 
1930. At most seasons, when the river 
at the dam is neither unduly high nor 
low, the maximum will be considerably 
in excess of this figure. 

The dam, of which the two final sec- 
tions on each bank are already in posi- 
tion, will measure 640 ft. in length, and 
90 ft. in height from the foundations to 
the crest. The foundations rest upon 
solid rock, and the ends of the dam are 
slotted into the granite hills which form 
the sides of the valley. A lake will be 
created five square miles in area and 
with a shore of 200 miles, including 
inlets and creeks. No fewer than 


50,000,000 gal. will be held up, the level 
of the lake being raised 60 ft. to the crest 
of the barrage. A cut of 100 ft. by 
20 ft. in its upper surface will pass a 
flood not exceeding 30 ft. of water, and 
any surplus above this maximum of a 
normal season will flow over the curved 
crest. 

Below the left bank stands the power 
house, sheltered by the last section of 
the dam. Its floor, with the generator 
and rotary gear, rises 40 ft. above the 
level of the dam, and is thus secure from 
any flood which is anticipated. From 
the generator a shaft of 40 ft. runs 
down to the turbines, the entire weight 
of 200 tons resting on a single bearing 
at the top of the shaft. 


New High-Pressure Boilers 
for Kansas City Plant 


The Kansas City Power & Light 
Company is removing two 185-Ib. boilers 
at its Second and Grand Ave. station 
and replacing them by 650-Ib. boilers 
with forged steel drums. The _ boiler 
feed at times consists of 100 per cent 
make-up, which is softened in a Coch- 
rane hot-process softener. The sedi- 
mentation tanks of the softener are 
integral parts of the stacks. The breech- 
ings for the new boilers come into the 
stacks about 60 ft. higher than did the 
breechings of the oil boilers. There was 
no place for tanks, so the lower parts 
of the stacks were utilized as such. The 
high-pressure steam will be put through 
a back-pressure turbine and exhausted 
into the 165-Ib. district-steam-heating 
system. 


Plans for Hydro Projects 
Announced 


Plans for immediate construction of 
a new hydro-electric power development. 
which will be the largest in central 
Georgia and which will involve con- 
struction of a 12,000-acre storage lake, 
the largest in the state, are announced 
by P. S. Arkwright, president of the 
Georgia Power Company. The develop- 
ment will be on the Oconee River at 
Furman Shoals, four miles north of 
Milledgeville. Work is expected to be 
started within less than a month and the 
plant is expected to be completed and 
in operation in the summer of 1931. 
The project will have a capacity of 
60,000 hp. in two units and will be of 


greater magnitude than any on_ the , 


company system with the exception o! 
Tallulah Falls and Tugalo projects. 
There have also been several develop- 
ments in the hydro-electric field in the 
West. The Inland Power & Light Com- 
pany is proposing to construct two dams 
and power houses on the Lewis River in 
Cowlitz and Clark Counties, Washing- 
ton. On one site the proposed initial 
installation is 40,000 kw., and the ulti- 
mate installation 150,000 kw. At the 
other site it is proposed to install in. 
itially 50,000 kw. and ultimately 200,000. 
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Another 100,000-Hp. Unit 
2lanned for Buffalo Plant 


Total capacity of the Charles R. 
lluntley steam plant, of the Buffalo, 


Niagara & Eastern Power Corporation, 


will be 540,000 hp. when plans recently 
announced are completed. In addition 


to the 107,000-hp. unit, announced early 


in August, which is now under con- 
struction, a second turbine-generator of 
100,000 hp. will soon be built. The es- 
timated capacity of the two new units 
will exceed the entire capacity of the 
Huntley station in 1925, 

There is also a possibility that another 
100,000-hp. steam plant may be located 
at Niagara Falls in the near future with 
a view to serving certain industries there 
whose expansion has been retarded due 
to their inability to secure sufficient 
hydro-electric power. The impossibil- 
ity of diverting further water from the 
Niagara River for power purposes may 
force this issue, although at a cost nearly 
double that of hydro-electric power. 


Attitude Toward Welding 
Topic of Acetylene Group 


The attitude of authorities toward 
welded pressure vessels, boilers and 
high-pressure steam lines will be dis- 
cussed at the annual convention of the 
International Acetylene Association, to 
be held at the Congress Hotel. Chicago, 
Nov. 13, 14 and 15. A. paper dealing 
with this question will be presented by 
|. H. Critchett, of the Electro-Metal- 
lurgical Company, New York. 

Developments of the past year in the 
field of oxy-acetylene welding will be 
covered in interesting detail by papers 
now in the course of preparation. Among 
other articles of interest to power en- 
gineers will be “Oxy-Acetylene Welding 
as Applied to Heating Installations.” and 
“Testing Methods and Equipment Used 
for Testing Welded Specimens.” 


Six States Produced Over Half 
of Nation’s Power in 1927 . 


Six states produced 52.3 per cent of 
the nation’s electrical energy output dur- 
ing 1927, the Department of Commerce 
announced recently, on the basis of data 
collected at the quinquennial census of 
electrical industries and the biennial 
census of manufactures taken in 1928. 
The total output of electric current in 
the United States (not including outly- 
ing possessions) in 1927 amounted to 
\102,759,753,811 kw.-hr. Of this total, 
74,686,378,010 kw.-hr.. or 72.7 per cent, 
came from central electric light and 
power stations; 20,558,426,000 kw.-hr.. 
or 20 per cent, from manufacturing 
establishments ; 2,975,863,293 kw.-hr., or 
2.9 per cent, from electric railways; 
S44.780,315 kw.-hr., or 0.8 per cent, 
!1rom electrified divisions of steam rail- 
roads; and 3,694,306,193 kw.-hr., or 3.6 
per cent, from “isolated” plants. 

The leading states in respect of out- 


October 8,1929--POWER 


put were: New York, with 13,852,904.- 
969 kw.-hr.; Pennsylvania, 11,870,182.- 


911) kw.-hr.: Illinois, 7,596,283.632 
kw.-hr.: California, 7,428.776,729 kw.- 
hr.: Ohio, 7,244.404.198 kw.-hr.; and 
Michigan, 5,789,716,408 kw.-hr. These 
six states together reported 53,782.268.- 
847, or 52.3 per cent of the total: and 


no other state reported as much as ~ 


3,500,000,000 of kilowatt-hours. 
majority were way below that figure. 

For the United States as a whole. 
35,338 generators were reported, with a 
total rated capacity of 36,275,001 kw. 
Of these, central electtic light and powe1 
stations operated: 11,969, with a total 
capacity of 25,811,305 kw., and manu. 
facturing establishments operated 19, 
(28, with a,eapagity of 7,345,685. kilo- 
watts. 


_ Height of Boulder Dam 
~ May Be Raised 25 ft. 


Boulder Dam will be built -25° ft. 
higher than present specifications call 
for if representations made to Secretary 
Wilbur, of the Interior Department, are 
successful. According to the proposals, 
an additional 25 ft. on the dam will 
result in “better flood control, more 
complete regulation of the stream. and 
a large increase in the amount of power 
that could be produced through said im- 
provement and at a lower rate.” An 
additional water surface of approxi- 
mately 4,000,000 acre-feet would be pro- 
vided by the proposed plan. 

A careful consideration of the propo- 
sition, in connection with other studies 
relating to the dam’s development is be- 
ing made by Secretary Wilbur. An im- 
portant question which would have to be 
decided upon before anv action could be 
taken is upon whom the authority for 
such a change rests. Whether Secretary 
Wilbur or Congress has the authority is 
at present undetermined. 


Colonel Call Retires 
From Power Commission 


The executive secretary of the Federal 
Power Commission announces the re- 
tirement from active duty of Colonel 
Lewis W. Call as chief counsel of the 
commission, pursuant to his own request, 
after 45 vears of government. service. 
Colonel Call has served as chief counsel 
of the commission since its organization 
in 1920 and has been instrumental in the 
preparation of many legal opinions for 
the guidance of the commission in- 
volving important interpretations of the 
Federal Water Power act. These 
opinions have: covered practically all 
provisions of the water power act that 
have ever entered into dispute and have 
furnished the groundwork for many far- 
reaching decisions of the commission 
affecting hydro-electric development 
throughout the United States and_ its 
possessions. He is succeeded as chief 
counsel by Colonel Thad W. Brown, 
formerly Secretary of State of Ohio. 


News of Canada 


Government Endorses Campbell River 
Project—IVork on Seven Sisters 
Plant Progressing—Algoma 
to Add 10,000 Hp. —Rus- 


kin Dam Started 

HROUGH government endorse- 

ment, the way has been paved for 

the carrying out of two major hydro- 
electric projects in British Columbia. 
These are the Campbell River power 
project, which will be undertaken by 
the British Columbia Power Corpora- 
tion; and the harnessing of the Adams 
River, east of Kamloops, by the West 
Kootenay Power Company. The British 
Columbia Power Corporation has been 
granted the necessary certificate for a 
90,000-hp. development on the Campbell 
River. Under the agreement, the cor- 
poration is given until Feb. 28, 1931, to 
file the plans for the development. This 
project has been a point of contention 
for some years, and its settlement is 
welcomed in a number of quarters. Ap- 
proval of the plans of the West Koote- 
nay Power & Light Company means 
that the company will proceed with the 
construction of a large dam about mid- 
way between dams Lake and Shusway 
Lake, and the construction of other nec- 
essary power works. The Adams Lake 
project will add 30,000 hp. to the elec- 
trical production of British Columbia, 
and most of this energy will be used by 
the rapidly expanding mining industries 
of the Kootenay country. 

SEVEN SISTERS PROJECT PROGRESSING 

Development work on the Seven Sis- 
ters power site, acquired by the Win- 
nipeg Electric Company early last spring 
and now being developed through its 
subsidiary, the Northwestern Power 
Company, is proceeding ahead of sched- 
ule. Ultimately this development. will 
provide 220,000 hp., to meet the growing 
needs of Winnipeg vicinity. In 
commenting upon the developments of 
the Winnipeg Electric Company, 
Edward Anderson, president, stated that 
over 800 men are at work on the Seven 
Sisters project. Excavating is now go- 
ing on for the power house site and 
concrete will be poured shortly. The 
major portion of the machinery has been 
ordered and is now in the process of 
manufacture. The development of 220,- 
000 hp. will be in six units of 37,500 
hp. each. Three units will be placed in 
operation during 1931. 


Acoma to App 10,000 He. 


The Algoma District Power Company 
is preparing to deliver an additional 10,- 
000 hp. to meet the growing industrial 
needs of Sault Ste. Marie, Ontario, 
where the steel plants of the Lake 
Superior Corporation are located. This 
energy will come from the company’s 
new power house at High Falls, on the 
Michipicoten River and will be delivered 
over a_ high-tension transmission line 
115 miles in length. The power com- 
pany expects to be able to deliver an- 
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other 15,000 hp. from the Michipicoten 
River next vear. Initial installation of 
this new hydro-electric plant is 18,770 hp. 


Rusk1In Dam STARTED 


Having received authority from the 
provincial water control board, the 
British Columbia Electric Railway Com- 
pany is proceeding with its water power 
project at Ruskin, which will even- 
tually be one of the largest hydro plants 
in western Canada. The scheme involves 
installation of a new dam at Ruskin 185 
ft. high and standing three and a half 
miles below the present Stave Falls dam. 
At first a unit to produce 47,000 hp. will 
be built, but later on other units will be 
added. Before Noy. 1 the Stave River 
will leave the Ruskin gorge on its way 
to the Fraser, and will pass through the 
diversion flume which construction en- 
gineers will have completed by that time. 
The downstream dam is ready for its 
final reception of rock and sheet iron, 
and with an upstream cofferdam com- 
pleted the entrance and exist to the 
Ruskin gorge will be sealed; remaining 
water will be pumped out and excava- 
tions for the dam begun. The down- 
stream dam will keep back the tide 
waters of the Fraser. 


Rapip ProGrEss on Bow RIver 


That rapid progress is being made on 
the Calgary Power Company's $2.500.,- 
QUO hydro-electric project on the Bow 
River, just below the Ghost River junc- 
tion, is indicated in the announcement 
made by the company that approxi- 
mately 7,000 hp. will be available at the 
site about Nov. 7. It will be the end of 
the year, however, before the full ca- 
pacities of the plant will be available. 
The 7,000 hp. to be obtained in several 
weeks will be from a low head. When 
the full capacity is obtained the plant 
will produce about 36,000 hp. The new 
development will be the largest hydro- 
electric plant in the Province of Alberta, 
exceeding in capacity the Calgary Power 
Company’s present stations on the Bow 
River. 


Commerce Department Lists 
World Hydro Projects 


A compilation of water power de- 
velopments in the world has been made 
by power engineers of the Department 
of Commerce. The results of the com- 
pilation are as follows: 

Power plants under construction in 
Czechoslovakia total 23,360 hp., and 
power plants on which the preliminary 
plans have been drawn up will give ulti- 
mately 300,000 kilowatts. 

In France in 1927 a development was 
authorized which will consist of three 
plants from Kembs to Strausbourg with 
a total final capacity of 381,300 kw. 
Construction is to be completed by 1940. 

Power projects in Spain are under 
construction covering the Douro, where 
370,000 kw. should be developed. of 
which 150,000 kw. is destined for Portu- 
gal. ‘The plant when fully completed 
will generate 600,000 kw. Another 
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Coming Conventions 


American Institute of Electrical En- 
gineers. District meeting at Chi- 
cago, Ll, Dee, 2-4. Annual winter 
convention at New York, N. Y., 
Jan, 27-31, 1930. KF. L. Hutchin- 
son, secretary, 33 West 389th St., 
New York City. 


American Society of Mechanical En- 
gineers. Annual meeting ut New 
York, N. Y., Dee. 2-6. Secretary, 
Calvin Rice, 33 West 39th St., New 
York City. 


American Society of Heating & Ven- 
tilation Engineers. Annual meet- 
ing in Philadelphia, Pa., Jan. 27-30, 
1930, at the Benjamin Franklin 
Hotel. Seeretary, A. V. Hutchin- 
son, 33 W. 39th St., New York 


National Association of Practical Re- 
frigerating Engineers. Twentieth 
annual convention at the William 
Penn Hotel, Pittsburgh, Pa., Nov. 
4-7. Seeretary, K. H. Fox, 5707 
W. Lake St., Chicago, Hl. 


National Exposition of Power and 
Mechanieal Kngineering, Grand 
Central Palace, New York City, 
Dee. 2-7. Charles F. Roth, man- 
ager, Grand Central Palace, New 
York City. 


World Engineering Conference, 
Tokyo, Japan, October, 1929. All 
correspondence should be addressed 
to the Secretary, World Engineer- 
ing Conference, Nikon, Nogyo Club, 
Morunouchi, Tokyo. 


company proposes to exploit the Jucar 
with a total development program of 
220,000 kw. and another undertaking 
founded in 1926 aims at developing six 
stations in the Alberche with an ultimate 
capacity of 150,000 kilowatts. 

The Brazilian Government has meas- 
ured 154 important water falls out of a 
total of 378 available, which showed that 
50 million hp. might be developed, with 
a possible remaining 10,000,000 hp., 
vielding, therefore, for the entire coun- 
try 45,000,000 kw. Smaller water 
falls with a potential capacity between 
50,000 and 60,000 hp. have not been 
surveyed, but it is estimated that in the 
State of Parana 1,550,000 hp. should be 
available from this source alone. It is 
stated that the Rio de Janeiro Tram- 
ways Light & Power Company, with a 
hydraulic plant developed to 50,000 hp.. 
will be extended ultimately to 200,000 
hp., and the 200,000 hp. that the Sao 
Paulo Tramways, Light & Power Com- 
pany has developed is projected to in- 
clude an additional 250,000 horsepower. 

In the Argentine no attempt has been 
made to survey water power develop- 
ments, but the more readily accessible 
power possibilities of the .Apipe and 
Iguazu and the Salto Grande show 
415,000, 250,000 and 250,000 kw., re- 
spectively, as being capable of develop- 
ment. 

In Morocco the annual water power 
resources has been given as about 88,000 
kw., and the output of electricity 
in 1927 as 33,000,000 kw.-hr.. presum- 
ably from all sources. A water power 
station at Sidi-Macheu will enter into 
operation in 1930, and a further de- 
velopment based on water power re- 
sources of the Middle Atlas is under 
construction. 


PERSONALS 


J. U. Benzicer, for sixteen years 
with the Alabama Power Company in 
charge of various Coosa River plants. 
has resigned his position to take up 
work with the Georgia Power Com- 
pany. Previous to his employment with 
the Alabama Power Company, Mr. Ben- 
ziger served as construction and opera- 
tion engineer in Cuba, South America 
and Canada. 

Joun L. Ho .tis, superintendent of 
the Mitchell Dam plant of the Alabama 
Power Company, has been placed in 
full charge of this hydro-electric station 
since the resignation of J. U. Benziger. 
Mr. Hollis has been connected with 
Mitchell Dam _ since its construction, 
when he was employed by the Dixie 
Construction Company, builders of 
the dam. 


ALEXANDER SATAROFF has _ recently 
been appointed general superintendent 
of the Cincinnati works of the Worth- 
ington Pump & Machinery Corporation. 
Mr. Saharotf is a native of Russia and 
was graduated from the Polytechnic Jn- 
stitute of Petrograd. He has been with 
the Worthington Corporation since 1915. 
Previous to his recent promotion, Mr. 
Saharoff was head of the experimental 
department. 


CAMPBELL RUSSELL has been appointed 
assistant general superintendent of the 
Cincinnati works of the Worthington 
Pump & Machinery Corporation. Mr. 
Russell was formerly superintendent oi 
vertical compressor manufacture. 


R. W. Lamar, chief engineer of the 
Birmingham Electric Company, Bir- 
mingham, Ala., since 1926, has resigned 
to become assistant general manager of 
the Knoxville Power & Light Company. 
Knoxville, Tenn. 


O. Winerc of Finspong, Sweden, 
chiet engineer of the Stal Turbine Com- 
pany and official delegate from Sweden 
to the World Engineering Congress in 
Japan, arrived in New York recently 
on his way to the Orient. He _ will 
present a paper on high temperatures 
and pressures for steam prime movers at 
the congress. 


Joun R. Haynes has been elected 
president of the Board of Water and 
Power Commissioners of the City of 
Los Angeles to succeed former Judge 
Harlan G. Palmer, who recently re- 
signed as head of the board, although 
retaining his membership. 


BERNARD HacveE, principal lecturer in 
electrical engineering at the University 
of Glasgow, Scotland, has accepted the 
invitation of the Polytechnic Institute 
of Brooklyn to serve as visiting pro- 
fessor in electrical engineering at the 
institute for the present academig year. 
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Dr. Hague, who has degrees from the 
Universities of London and Glasgow. 
is the holder of the Siemens medal for 
electrical engineering and the Henrici 
medal for mathematics. 


B. W. SINCLAIR, former superintend- 
ent of hydro-electric plants of the 
Georgia Power Company, will hereafter 
have charge of all generating units. 
water and steam driven, of the company. 
The Atlanta steam heat system will also 
come under his control. 


BusIneEss Nores 


MINNEAPOLIS-HONEYWELL REGULA- 
ToR CoMPANY, Minneapolis, Minn. an- 
nounces a new industrial department 
under direct supervision of W. L. 
Huff, vice-president. This division will 
maintain a staff of specialty engineers 
working through its branch offices lo- 
cated in 24 leading cities. Concurrent 
with this announcement comes word of 
the near completion of the $300,000 ad- 
dition to the Minneapolis factory, and 
the news that George D. Kingsland has 
heen put in charge of the unit heater 
control division. 


AMERICAN CHAIN Company, INc., 
and associate companies, announce that 
their Chicago offices have been moved to 
new quarters on the seventeenth floor 
of the Chicago Daily News Building, 
Room 1765. 


Betmont Packinc & RuppBEeR Com- 
PANY, Philadelphia, Pa.. announces that 
new additions to its plant have raised 
the manufacturing space to about 110,- 
000 square feet. 


LiL1E-HOFFMANN COooLinGc ‘Towers, 
Ixc., St. Louis, Mo. has recently started 
business as a successor to George J. 
Stocker, deceased. Messers. Lilie and 
Hoffman were connected with George 
J. Stocker for fourteen years. 


Terry STEAM TURBINE COMPANY, 
Hartford, Conn., announces the appoint- 
ment of Farrell & Jones as Boston repre- 
sentatives. Farrell & Jones will be lo- 
cated at 10 High St., Boston, Mass. 


Marion MACHINE, Founpry & SupP- 
Marion, Ind., has opened 
an office at Insurance Center Building. 
330 South Wells St., Chicago, Ill. J. 
Mack Wilson will be in charge of the 
Chicago office. 


Murray Tron Works Company, 
Burlington, Iowa, has announced the 
appointment of the following — sales 
agencies: Isaac Hardeman, 1107 Queens 
Road, Charlotte, N. C.: C. Keiser & 
Company, 610 W. Fairview Ave., Day- 
ton, Ohio; William Rudolph, 207 Mes- 
nager St., Los Angeles. Calif.; P. 
Schmertz, 7338 Woodward Ave., De- 
troit, Mich. 
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TRADE CATALOGS 


Automatic ComMBustion CoNnTROL— 
\ new bulletin on automatic combustion 
control, designated as No. 181, is now 
being distributed by the Bailey Meter 
Company, of Cleveland, Ohio. Features 
of this type of control are described in 
the 40 pages of text, illustrations and 
charts. 


VALVES AND FittTiNGs—.\ new Read- 
ing-Pratt & Cady catalog, No. 330, 
covers iron and bronze valves, asbestos- 
packed cocks and cast-steel valves and 


fittings. It includes valuable informa- 
tion on the care and use of valves: 


floor stand and chain wheel applications : 
motor operator applications; drilling 
tables for iron, bronze, and steel flanges : 
and a general section of useful informa- 
tion for the engineer. Copies may be 
had by writing to the Reading Steel 
Casting Company, Inc., Bridgeport. 
Conn. 


Motors—The Elliott Company, Jean 
nette, Pa. has recently published two 
bulletins on motors. Bulletin L-2 de- 
scribes the Elliott 3,500-r.p.m. induction 
motors, and will be of interest to engi- 
neers concerned with high-speed motor 
drives. Bulletin L-3 describes the El- 
liott Type A-1 synchronous motor for 
compressor drives. T[lustrations of me- 
chanical construction are included in 
both bulletins. 


PsycHROMETERS—The Bristol Com- 
pany, Waterbury, Conn., has recently 
issued a new catalog, No. 2100, on the 
subject of recording psychrometers. 
which are used to determine relative 
humidity. The various types of these 
instruments made for different installa- 
tions are fully illustrated and described. 


Bor_ters—The Union lron Works of 
Erie, Pa. has recently issued a catalog 
describing its new line of vertical bent- 
tube boilers, which are known as the 
“N” type. The name is taken from the 
design of the boiler, which is shaped 
like the letter “N.” The radiant heat 
element, which replaces the front wall 
construction to increase the boiler heat- 
ing surface, is completely described in 
the catalog. 


VaLves — Catalog No. 60, recently 
issued by the Foster Engineering Com- 
pany, Newark, N. J., describes the vari- 
ous types of valves, pump governors. 
and pressure regulators which it manu 
factures. Complete details of mechanical 
construction, dimensions and a price list 
are included in the bulletin. 


MECHANICAL TRANSMISSION — Two 
bulletins pertaining to Vim leather belt< 
have recently been issued by E. F. 
Houghton & Company, Philadelphia, Pa. 
One booklet, entitled “Tt Was Vim,” de- 
scribes in detail a series of belt tests 
made at the engineering experiment sta- 


tion of Ohio State University, Colum- 
bus, Ohio, by Prof. C. A. Norman, and 
G. N. Moffatt. A large number of 
charts obtained as a result of the test 
are included in this bulletin. The other 
bulletin, entitled “What Is Your 
Verdict?” is a reprint of a paper pre- 
sented by Prof. C. \. Norman, of Ohio 
State University. and the discussions 
which followed the paper, presented at 
the machine shop practice division of 
the A.S.M.E. 


Furr Prices 


COAL 


_The following table shows the trend 
of the spot steam market in various 


coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 

Bituminous Market Price 
(Net Tons) Quoting per Ton 
Navy Standard... New York..... $2.00 @$2.35 
Kanawha......... Columbus..... 1.30 @ 1.60 
Smokeless........ Cincinnati..... 2.00 @ 2.25 
Smokeless........ Chicago....... 2.25 @ 2.50 
S. E. Kentucky... Chicago....... 1.35 @ 1.60 
Gas Slack........ Pittsburgh..... 1.00 @ 1.10 
Rig Seam......... Birmingham.... 1.50 @ 1.75 
Anthracite 

(Gross Tons) 

Buckwheat....... New York..... $3.00 
New York..... 1.40@ 1.50 


FUEL OIL 


New York—Oct. 3, f.o.b.. Bayonne, 
N. J., 28@34 deg., Baumé, industrial 
use, tank-car lots, 4.75¢. per gal.; f.o.b. 
Bayway, 36@40 deg., furnace, tank-car 
lots, 6c. per gal. 


St. Louis—Oct. 1, tank-car lots, f.o.b. 
St. Louis, 24@206 deg., $1.59936 per bbl. 
or 42 gal.: 20@28 deg., $1.64936 per 
bbl.; 28@30 deg., $1.69936 per bbl.; 30 
@32 deg., $1.74936 per bbl.; 32@36 deg., 
gas oil, 4.776c. per gal.; 37@40 deg., 
distillate, 5.98c. 


Pittsburgh—Oct. 1, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 4c. per gal.; 
36@40 deg., 4.25¢. per gal. 


Philadelphia—Sept. 23, 13@19 deg., 
$1.05@$1.10 per bbl. or 42 gal.; 22 deg. 
plus, $1.575@$1.625 per bbl.; 23@27 dex., 
$2.10@$2.15 per bbl. 


Cincinnati—Oct. 1, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Bauimé, 
5c. per gal.; 26@30 deg., 5.25c. per gal.; 
30@32 deg.. 5.5¢. per gal. 


Chicago—Sept. 21, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. per 
bbl. or 42 gal.; 22@26 deg., 70@75c. per 
bbl.; 26@30 deg., 95c.@$1.00 per bbl.: 
30@32 deg., $1.10 per bbl. 


Boston—Sept. 30, tank-car lots, f.o.b.. 
12@14 deg., Baumé, 4.45c. per gal.; 28@ 
32 deg., 5.5c. per gal. 


Dallas—Sept. 28, f.o.b. local refinery, 
26@30 deg., $1.30 per bbl. or 42 gallons. 
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New Plant Construction 


COMPILED BY THE 


PREPARED TO FURNISH A MORE 


MCGRAW-HILL BUSINESS NEWS DEPARTMENT, WHICH IS 


COMPLETE DAILY SERVICE TO THOSE WHO WISH IT 


Calif... Carpinteria — Carpinteria Sanitary 
Dist., voted $90.000 bonds for the construc- 
tion of a sewage treatment plant. pumping 
plants, ete. F. L. Johnston, Santa Barbara, 
is engineer. 

Calif., Les Angeles —— Southern California 
Diocese of Episcopal Church, is having pre- 
liminary plans prepared for the construction 
of a group) of buildings including central 
heating plant, ete. on South Marengo Ave. 
Estimated cost $1,000,000, R. D. Johnson, 
Architects Bldg... is) architect. 

Calif., Modesto—Stanislaus Co., C. C. Eastin. 
Co. Clk, will receive bids until Oct. 15 for the 
construction of a hospital ward bldg. and power 
house. R. G. DeLappe, 1710 Franklin St., Oak- 
land, is architect. 

Calif., Monterey—Pacific Gas & Electric Co.. 
"45 Market St.. San Francisco, plans the con- 
struction of a 200 x 250 ft. sub-station on Del 
Monte Grove. 

Calif., San Mateo—San Mateo High Schoo! 
Dist., W. H. Taylor, Clk, will receive bids until 
Oct. 10 for the construction of two swimming 
pools. ineluding mechanical equipment. filters, 
pumping system, ete. Coddington Co., 22" 
Kearny St.. San Francisco. is engineer. 

Colo., Westeliffe—Southern Colorado Power 
Co.. 401 Main St.. Pueblo, has been granted 
permit) by Public Utilities Commission to con- 
struct a light and power plant here. ; 

Conn., New London — Lawrence Memorial 
Hospital. Ocean Ave., is having plans pre- 
pared for the construction of a central _heat- 
ing plant. Estimated cost $75,000. E. 
Scholfield, 309 State St.. is engineer. ‘ 

Conn., Newtown—State of Connecticut, Fair- 
field County State Hospital Comn., S. A. Eddy. 
Chn., is having plans prepared for the construc- 
tion of an asylum including boiler house, sewage 
plant. iaundry and storage building on Mile Hill. 
Estimated cost $1,750,000. W. P. Crabtree. 
410 Asylum St., Hartford, is architect. 

Conn., Stamford—City, has engaged Taylor & 
Knight Inec.. 60 Park Pl., Newark 
Consit. Engrs., to make a comprehensive in- 
vestigation and report covering sanitary and 
storm water sewerage requirements. involving 
in addition to collection systems, consideration 
of pumping stations and sewage treatment 
works. 

Ind., Indianapolis—Bd. of Comrs.. Marion 
County. H. Dunn, Auditor. will receive bids 
until Nov. 13, for the construction of a new 
boiler house and equipment for Bd. of 
Childrens Guardian Home, 5851 University Ave. 

Kan., Ellis — City. E. R. Gibson. CIk.. will 
soon award contract for the construction of a 
power plant including switchboard, installation 
of a new 350 kw. oil engine and moving two 
engines and other equipment from present 
plant. Black & Veateh, Mutual Bldg.. Kansas 
City, Mo.. are engineers. 

Kan., Junction City—City plans an_ election 
Oct. 22. to vote $425,000 bonds for the con- 
struction of a municipal power plant. C. A. 
Haskins) 82% Finanee Bldg.. Kansas City, Mo.. 
is engineer. 

Md., Annapolis—Annapolis Water Co... awarded 
contract for a 1 story, 70 x 90 ft. filter plant 
and pumping station to S. B. Dove. $54.750. 

Mass., Salem—Salem Electric Light Co.. c/o 
H. Tenney Co.. 38 Chauney St... Boston. 
Enegr.. is having sketches made for the = con- 
struction of a power plant on Water St. 

Mich., Alma — Grand Lodge, F. and A. M.. 
L. M. Teffeau Seey., is having plans prepared 
for the construction of a 2 and 3 story masonic 
home ineluding main building. power house 
laundry, ete, Estimated cost $600,000, Osgood 
& Osgood. 10 Monroe St.. Grand Rapids, are 
architects. 

Mich., Detroit — Detroit Edison Co... 2000 
Second Blvd., is having revised plans prepared 
for the construction of an & story. 60 x 12 
ft. electric sub-station on Third St. 
cost $500,000. Private plans. 

Mich., Pontiac—City Hospital, South Johnson 
and West Huron Sts... received lowest bids for 
the construction of 5 story hospital building 
including power plant and laundry. ete. from 
Hutter Construction Co.. Fond Lac. Wis. 
Estimated cost $450,000, 

Mo., ixeelsior Springs—U. Veterans’ 
Bureau, Arlington Bldg.. Washington. D. €., will 
receive bids until Nov. 12th for the construction 
of a group of buildings including refrigeration 
plant. boiler plant equipment. ete. at U. S. 
Veterans’ Hospital here. 

N. Y., Frankfort — Bd. of Trustees. B. J. 
Kelly. Mayor. will receive bids until Oct. 30 
for waterworks improvements including wells. 
pump house. ete. 

N. Y., New York—Knickerbocker Ice Co.. 41 
East 42nd St.. awarded contract for the con- 
struction of a 4 story, 100 x 100 ft. ice manu- 
facturing plant at 409 East 60th St. to P. M. 
Sterling Co., 230 Park Ave. Estimated cost 
$210,000. 
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Pa., Glenwillard—U. Engineers Office, J. J. 
Bain, Dist. Enegr.. Bldg. Pittsburgh, 
awarded contract. for the construction a 
hydro-electric plant at Deadman’s Island on 
Ohio River near here to Hoppes Water Wheel 
Co.. Springfield, O. 

Pa., Indiana—Indiana Co. Memorial Hospital. 
awarded contract for a group of buildings in- 
cluding nurses home, power house, launtiry, ete. 
to Wilsen Construction Co.. Johnstown Trust 
Bldg., Johnstown. Estimated cost $250,000. 


Pa., Polk—Polk State School. H. M. Watkins. 
Supt.. is having preliminary plans prepared for 
improvements to boiler house at State School. 
Estimated cost $70,000. J. N. Chester, Clark 
Bldg., Pittsburgh, is engineer. 

Tex., San Antonio—Scobey Cold Storage Co.. 
315 North Medina St.. will receive bids until 
Nov. 10 for the construction of an electrically- 
operated cold storage plant including equipment. 
ventilation and refrigeration systems, etc. Esti- 
mated cost $300,000. Engineering Service Corp.., 
Post Dispatch Bldg.. Houston, is engineer. 

Tex., Sweetwater—City. S. Bothwell. Mer.. 
will receive bids until Oct. 28 for waterworks 
improvements including filtration plant. pump 
house, ete. Hawley & Freese. Capps Bldg., Fort 
Worth and H. Roberts, Lubbock. are 
engineers. 

Wash., Everett—Puget Sound Power & Light 
Co., Stuart Bldg., Seattle. is having preliminary 
plans prepared for the construction of a hydro- 
electric plant to generate 20.500 hp, at Sunset 
Falls on the Skykomish River near here. also 
power line to join main system. Estimated cost 
$2.000.000 

B. C., Vancouver—British Columbia Elec- 
trie Railway Co.. 425 Carrall St.. is having 
plans prepared for the construction of a new 
60.000 v. high tension power line from Ruskin 
to Baraby sub-station. also alterations to 
Baraby sub-station. new step-down transform- 
ers, 60.000 to 34.000 v. Estimated cost $1.- 
000,000. J. I. Newell, 425 Carrall St.. is en- 
gineer. 


Equipment Wanted 


Boilers, Pump, Cold Storage and Refrigera- 
tion Equipment—Frawley-Clark Co., 107 Front 
St.. Portland. Ore., boiler. pumps. cold storage 
and refrigeration equipment for proposed 4 
story. 100 x 100 ft. cold storage plant at 3rd 
and East Ouk Sts. Estimated cost $75,000. 

Boilers, Coal Handling Equipment, Ete.— 
Independent Refining Co.. Oil City. Pa... two 350 
hp. boilers, coal handling equipment. ete. pro- 
posed remodeling of boiler house. Estimated 
cost: $110,000, 


Condensers, Transformers, ete. — Signal 
Supply Officer. Signal Section. New York Gen- 
eral Depot. 58th St. and First Ave.. Brooklyn. 
N. Y.. will receive bids until Oct. 22. for con- 
densers, fixed. paper insulated 150 mmf, tested 
at 500 v.. Signal Corps type CA-12, Western 
Electric 42-C: condensers. fixed. 150 mmf.. plus 
or minus 10°. mica. Signal Corps type CA- 
104. Dubilier type 577. tested at 500 v.. d.e.: 
condensers, fixed. mica. 1.500 mmf.. plus or 
minus 1° working voltage. 2,000 v. Signal 
Corps type CA-116. Dubilier type 580: resist- 
ances, Signal Corps type RS-48, 0.2) megohm, 
grid leak: resistances. Signal Corps types RS-9. 
10,000 chms, Ward-Leonard size S, ‘“Vitrohm’”’: 
transformers, Signal Corps type C-66-A. 

Electric Motors — New Zealand Government 
Railways. Auckland. N. Z.. will receive bids 
until Oct. 28. for squirrel cage electric motors, 
six 5 hp. and three 10 hp. 

Engine—City of West Point. Miss.. will soon 
receive bids for a Diesel oil engine unit direct 
connected to generator with exciter and auxiliary 
equipment for proposed — to power 
plant. Estimated cost $93.00¢ 


Generator Set—Allegheny Tube & Steel Co.. 
1304 North Main St.. St. Louis, Mo.. is in 
the market for a motor generator set. 1500 
amp. for plating purposes. 

Pumping Units, Switchboard, ete.—Town of 

West Orange. N. J.. S. H. Rollinson, Mayor. 
will receive bids until Oct. 15. for pumping 
units, switchboard, etc. for proposed sewage 
pumping stations. 

Transformers—Dept. of Gas &_ Electricity. 

J. Kennedy. Comr.. Chicago, will re- 
ceive bids until Oct. 14. for manhole type 
series transformers for 1,000 candle power 
lamps for maintenance of Municipal Electric 
Street Lighting System. 


Industrial Projects 


Conn., Plainville—Trumbull Electrie Co., J. H. 
Trumbull, awarded contract for a 2 and 3 
story factory to Aberthaw Construction Co., 
80 Federal St.. Boston, Mass. Estimated cost 
$100,000, 


Chicago—Binks Spray Equipment Co.. 
3124 Carroll A¥e., is having plans prepared for 
the construction of a 2 and 3 story, 150 x 325 
and 75 x 150 ft. factory for the manufacture 
of spraying machines to whitewash and spra) 
fruit trees. ete. also cooling systems.  Esti- 
mated cost $500,000, C. Hauber, 25 East Jack- 
son Blvd., is architect. 


Ill., Monsanto (br. of East St. Louis) — 
Evans-Wallower Zine Co., is having plans pre- 
pared for a 2 story addition to electrolytie zinc 
plant. Estimated cost $1,000,000. 

Ind., Indianapolis—Gordon Body Co., awarded 
contract for the construction of a 100 x 160 ft. 
factory at 2800 Massachusetts Ave. to Godsey 
Co., Mooresville. Estimated cost 


Mass., Leominster—DuPont Viscoloid Co., F. 
B. Davis. Pres.. plans the construction of a 
glass plant on Lancaster St. Estimated cost 
$1.000.000. 

Mich., Detroit — Timken Detroit Axle Co.. 
Clark Ave., awarded contract for a 1 and ° 
story, 80 x 320 and ® story, 80 x 115 ft. axle 
factory on Clark Ave. to Walbridge-Aldinger 
Co., 1300 Buhl Bldg. Estimated ocst $125,000. 
Electric motors, etc. will be required. 

Mich., Detroit—Wolverine Bolt Co.. French 
Rd., awarded contract for .a 1 story, 80 x 300 
ft. bolt and nut factory on Grinnell St. to H. 
Heide, 12483 Rademacker Ave. Estimated $70.- 
000. Machinery and equipment for the manu- 
facture of bolts and nuts will be required. 

Mich., Detroit—Chrysler Corp., East Jeffer- 
son Ave., awarded contract for a 1 story, 160 
x 160 ft. machine shop in connection with 
motor car factory to W. E. Wood Co., Union 
Trust Bidg. Estimated cost $75.000. Elec- 
tric motors and equipment will be required. 

Mich., Lansing—Olds Motor Works, 1101 
Division Ave., is having plans prepared for a ° 
story. 75 x 140 ft... automobile factory on 
Division Ave. Estimated cost $75,000. Private 
plans. 

Mich., Lansing—Motor Wheel Corp., Saginaw 
St.. is having plans prepared for the construction 
of a 4 story. 180 x 275 ft. automobile wheel 
factory. Estimated cost $200,000. Private 
plans. Electric motors, ete. will be required. 

Mich., Muskegon—Vento Steel Sash Co.. 6th 
St. and Pennsylvania R.R.. awarded contract for 
au 1 story. 60 x 130 ft. steel sash factory to 
Buck Construction Co., 3383 Western Ave. Esti- 
mated cost $75,000. Electric motors and miscel- 
laneous equipment for light steel work will be 
required 

Mich., Pontiae — Thompson Aeronautical 
Corp.. Union Trust Bldg., Cleveland, O., will 
soon award contract for the construction 0! 
group of airport buildings including hangar. 
office and shop. boiler house, engine testing 
building. ete. here. Estimated cost $300,000. 
Robert Wright Co., Swetland Bldg., Cleveland 
O.. is architect. 

Mo., St. Joseph — Wood Bros. Corp., 407 
Security Kansas City, is having prelim- 
inary plans prepared for a 1. story. 50 x 200 
ft. airplane factory at Rosecrans Field here. 
Estimated cost $50,000. 

0., Cleveland—Ohio Overall Cleaning Co., W. 
N. White, Pres.. 8008 Central Ave., awarded 
contract for the construction of a 1 story. 4° 
x 107 ft. factory and 25 x 50 ft. boiler house. 
to A. Thomas, 2431 East 83rd St. Estimated 
cost $50.000. 

Wash., Longview—M. & M. Plywood Co. 
awarded contract for the construction of_a 
story. 80 x 750 ft. plywood mill to D._ J. 
Marlarkey Co.. Yeon Bldg., Portland, Ore. 
Estimated cost $50,000. Boilers, engines an¢ 
machinery for making plywood will be required. 

Wis., Milwaukee — Huth & James, ¢/o FE. 
Brielmaier & Sons Co.. 425 East Water St.. 
Archts.. awarded contract for the construction 
of a 5 story, 40 x 150 ft. shoe factory at Reed 
and Washington Sts. to H. Schmitt & Sons Co.. 
14 Burleigh St. 

Ont., St. Catharines—McKinnon  Industrie= 
Ltd. subsidiary of General Motors Co. of Canada 

J. Carmichael, Megr..” awarded contract for 
a 1 story, 120 x 480 ft. addition to motor 
accessory plant to W. J. Trick, 25 Albert St.. 
Oshawa. Estimated cost $175,000. 
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Electrical salina on nn page are to the power plant by jobbers ne larger nate 4 centers onat of the 


Mississippi. 


Elsewhere the prices will be modified by increased freight charges and by local conditions, 


SINCE LAST MONTH 

DULL market for non-ferrous metals is reflected in the 
present downward trend of prices for rubber-covered cop- 
per wire. Genuine, highest grade babbitt metal also is lower— 
Ic. per Ib., to 64c. at New York warehouse. Enclosed knife 
switches and BX cable form the chief exceptions to the present 
movement of prices, in having advanced slightly during the last 
month. Mixed paints have moved upward about 25c. per gal. 
due to violent rises in linseed oil. Drought caused seed scarcity 
both here and abroad, with the result that prices in Argentine 

are the highest in eighty years. 


POWER-PLANT SUPPLIES 


HOSE—Quotations at New York warehouses: 
Fire Protection 
Underwriters’ 2}-in., coupled, single jacket. . 


50-Ft. Lengths 
. . (net) 60c. per ft. 


Common, 2}-in., cotton, rubber-lined, 80c. per list, less... 50% 
Air-—Best grade 
3-ply... . $0.30 4ply.... $0. 36 
Steam— Discounts from List 
First grade... . 40% Second grade... .... 45% Third grade... .50-10% 


RUBBER BELTING—-List price 6-in., 6 ply, $1.83 per lin.ft. 
discourts from list apply to rubber transmission belting: 


The following 


LEATHER BELTING-- List price, per lin.ft., 


per inch of width, for single 
1ouses: 


For cut, best grade, 30-5%; 2nd grade, 45-5 
RAWHIDE LACING in sides, best, per sq. ft.: ; 2nd, “net. 
| Semi-tanned, cut, 30-5%. 


PACKING-— Prices per pound at New York warehouses: 


Asbestos for high-pressure steam, 

Asbestos packing, twisted or braided and graphited, for valve stems and 


PIPE AND BOILER COVERING. 


Diseounts from list at New York ware- 
houses are as follows: ; 


PORTLAND CEMENT. —New York, $2.10 per bbl., 
truck tu site of job. Bag charge, 40c. per bbl. 


without bags, delivered by 


STRUCTURAL STEEL— New York delivered price, beams and channels, 3 to 
5-in.; angles, 3 to 6-in., }-in, thick; tees, 3-in. and larger; and plates, }-in. thick 
and heavier; all $3.30 per “100 Ib. in lots up to 3,999 Ib. ; 


COTTON WASTE—The following prices are in cents per Ib., at warehouse: 


New York Cleveland Chicago 
White. 10. 00@ 13. 50 16.00 15.00 
9. 00@ 13.00 12.00 12.00 


WIPING CLOTHS-— Prices per pound in lots of about 600 Ib., for washed white 
wipers, as follows: 
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LINSEED OIL—These prices are for raw oil in barrels, f.o.b., in 1 to 4 bbl. lots: 
New York Cleveland Chicago 


WHITE AND RED LEAD—Per 100-lb. keg, base price, f.o.b., New York: 


Dry In Oil 


opal following quotations apply on fair-sized orders from 
ouse: 


Tank rivets, ys-in. diameter and smaller, list (Apr. 


ware- 


1, 1927) less 60% in full 


packages, for immediate delivery from warehouse stocks in New York and 
vicinity. 

Structural rivets, }-in., round head, per 100 Ib.: 

*Price is for full sadness: broken package lots are $6.00 net, delivered. 
REFRACTORIES — Prices in car-loads, f.0.b. plant: 
Chrome brick, eastern shipping points............ per net ton $45.00 
Chrome cement, 40@50%, Cre03, in bulk........ per net. ton 22@ 25 
Chrome cement, 40@50%, CreOs, in sacks.. ... per net ton 26(@) 29 
Magnesite brick, 9-in. straights... per net ton 65.00 
Magnesite brick, 9-in. arches, wedges ‘and keys... per net ton 71.50 
Magnesite brick, soaps per net ton 91.00 
brick; Mt. Union, Pa... per M 43.00 
Clay brick, Ist quality, 9-in. shapes, Pennsylvania per M 43@ 46 
Clay brick, Ist quality, 9 in. shapes, Ohio... ... per M 43@, 46 
Clay brick, Ist quality, 9 in. shapes, Kentucky... . per M 43,46 
Clay brick, Ist quality, 9 in. shapes, Maryland.. per M 43(@, 46 
Clay brick, 2nd quality, 9 in. shapes, Pennsylv ania per M 35@ 38 
Clay brick, 2nd quality, 9 in. shapes, Ohio.. per M 35@ 38 
Clay brick, 2nd quality, 9 in. shapes, Kentucky. . per M 35@ 38 
Clay brick, 2nd quality, 9 in. shapes, Maryland... per M 35@ 38 


Chrome ore crude, 40@50%................004. per net ton 18.00@22. 50 


BABBITT METAL —Delivered, New York, cents per lb.: 


Commercial genuine, intermediate grade. 48.00 


COLD DRAWN STEEL—Shafting and screw stock, warehouse prices per 100 
lb., base, are as follows: 


New York Cleveland Chieago 


BOILER FITTINGS —F.0.b. warehouse, Jersey City, N. J., 


discounts from list: 


WROUGAT PIPE~ The following basing diseounts from list are for large mill 
lots at Pittsburgh mill: 
BUTT WELD 


Steel Iron 
Inches Black Galv. Inches Black Galv 
62% 503% 31% 15% 
LAP WELD 
Sand 54% 414% 29% 16% 
BUTT WELD, EXTRA STRONG, PLAIN ENDS 
.. 61% 501% 
LAP WELD, EXTRA STRONG, PLAIN ENDS 
57% 461% 34% 20% 
4} to 6... 56% 451% 33% 19% 
Mandi 
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BOILER TUBES = Following are net prices per 100 ft. at New York warehouses 
on tubes manufactured according to specifications of the American Society of 
Mehanical ngineers: 


Size Lapweld Steel C. C. Iron Seamless Steel 
28.50 20. 48 
$17. 33 25.00 20.24 
25.50 42.50 27.04 
es 30.25 49.50 30.67 
31.50 52.75 33, 33 


These prices are net, per 100 ft., based on stock lengths. If eut to special 
lengths, billing will be based on the entire stock lengths. 
In addition to the above, standard cutting charges are as follows: 
2in. and smaller per cut. 9c. per cut. 
2} and 2} in..... 6c. per eut. 3; to 4in... per cut. 


ELECTRICAL SUPPLIES 


ARMORED CABLE— Price per 1,000 ft. 5 per cent. 10 days. 


BX BX » Lead Lead 
Two Cond. Three Cond. Two Cond. Three Cond. 
B. &S. Size M. Ft. M. Ft. M. Ft. M. Ft. 
No. 14 solid.... $30. - (net) $44.00 (net) $180.00 $220.00 
No. 12 solid.... 136 180.00 225.00 275.00 
No. 10 solid... . 185. +4 235.00 275.00 325.00 
No. 8 stranded... 305.00 375.00 420.00 500.00 
No. 6 stranded... 440.00 530.00 
From the above lists discounts are: BX Lead Covered 

Less than coil % 

5,000 ft. and over............ 40% 


CONDUIT Price per 1,000 ft.; ELBOWS AND COU PLINGS, per 100 pieces, 
extra f.o.b. New York warehouse. Diseount of 5 per cent. for payment in 10 
days. No delivery charges, regardless —— 


—~—Conduit— ——Couplings——. 
Size Black Galvanized Black Galvanized Galvanized 
In. Per M Per M Per C Per C Per C Per C 
4 $56. 50 $61. 34 $7.76 $8. 83 $4.52 $4.92 
} 72.07 78.63 10.21 11.63 46 7.03 
I 103. 31 113.00 15.10 17.21 8.39 2.13 
I} 139.77 152.88 20.51 23.07 11.78 12.75 
iE} 167.12 182.79 27. 34 30.76 14.56 15.75 
2 224.85 245.94 50.13 56. 40 19.41 21.01 
2) 355.50 388.85 82.03 92.28 27.73 30.01 
3 464. 88 508. 50 218.74 246.10 41.59 45.01 
34 585. 30 637.74 483.04 543. 46 55.46 60.02 
4 714.17 776.30 558.23 628.06 69. 32 75.02 


CONDUIT BODIES AND FITTINGS © Black or galvanized. 
Less Than $10 List $100 List 
$10 List) to $100) and Over 


Less than standard package................... 0 0% 20%, 


CUT-OUTS — Following are net prices, each, in standard-package quantities: 


CUT-OUTS, PLUG, SOLID, NEUTRAL OR 2-FUSE 


CUT-OUTS, N. E. C. FUSE, SOLID, NEUTRAL OR 2-FUSE 

0-30 Amp. 31-60 Amp. 60-100 Amp. 


FLEXIBLE CORD — Price per 1,000 ft. in coils of 250 ft.: 


No. 18 cotton reinforced light. 15.50 
No. l6super service cord or similar (2 wire) in 1,000 ft..... $70.80 *76.70 
No. 14super service cord or similar (2 wire) in 1,000 ft..... 106.20 *115.05 
*Less than 1,000 ft. 
NATIONAL ELECTRIC CODE FUSES, NON-REFILLABLE— Tint 
250-Volt std. Pkg. List 600-V olt std. Pkg. Each 
3-amp. to 30-amp., 100 $0.15 3-amp. to 30-amp., 100 $0. 30 
35-amp. to 60-amp., 100 =35-amp. to 60-amp., 100 . 60 
6l-amp. to 100-amp., 50 65-amp. to 100-amp., 50 1.50 
10l-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 
20!1-amp. to 400-amp., 25 3.60 225-amp. to 400-amp., 25 5.50 
40l-amp. to 600-amp., 5.50 450-nmp. to 600-amp., 10 8.00 


Discount: Less than one-fifth standard package, 60%; one-fifth to standard 
package, 65%; standard package, 70% 


586 


ERNEWABLE FUSES.- List price cach: 


250-Volt 600-Volt Std. Pkg. Cartony 
Sizes List-Price List-Price Quantity Quantit 

lto 30-amp....... $0.50 $1.10 100 10 
35 to 60-amp....... 1.00 1.25 100 10 
65 to 100-amp........ 2.00 3.00 50 5 

110 to 200-amp....... 4.00 5.00 25 5 
225 to 400-amp....... 7.50 11.00 25 | 
450 to 600-amp....... 11.00 16.00 10 ‘ 
REFILLS. - 

Ito 30-amp....... $0.03 ea. $0.05 100 100 
35 to 60-amp....... .05 ea. . 06 100 100 
65 to 100-amp....... ea. 50. - 50 

110 to 200-amp....... 15 ea. 15 25 50 
225 to 400-amp....... - 30 ea. 30 25 25 
450 to 600-amp....... 60 ea, 60 0 10 
Diseount Without Contract —-Fuses: 
Discount Without Contraect-—Renewals: 
Discount With Contract—Fuses: 
Discount With 
‘Ten unbroken cartons. . 36% 
Carton quantities may be to uin maximum discounts. 
FUSE PLUGS, MICA CAP 
0-30 ampere, standard package (500), per 100.0 $2.80 
0-30 ampere, less than standard package, per 100................. o 3.10 


LAMPS. -Below are present quotations in less than standard package quantities 
on Mazda standard, A type bulbs: 


130 Volt- — 200 Volt 
General Special 
Watts Type Price Each Watts Type Price Fach 

15 Al7 $0. 20 25 A 19 $0.25 
25 A 19 20 50 A 25 
40 A2l 20 100 A 23 45 

50 A 2l 20 

60 A 21 .20 
100 A 23 


Standard pkg. quantities are subject to diseount ‘of 10% from list. Annual eon- 
tracts ranging from $75 to $300,000 net, allow a discount a 15 to 40% from list. 


PLUGS, ATTACHMENT 


Kach 
Small size, 2-piece plug, composition... .07 
RUBBER-COVERED COPPER WIRE—Per 1000 ft. f.o.b. New York: 
Solid Solid Stranded, Solid 
No. Single Braid) Double Braid Double Braid Duplex 
$6.50 $8.90 $11.20 $19.00 
9.90 11.40 14.00 25.00 
| 13.50 15.40 18.50 33.50 
19.90 22.50 25 00 47.50 
SOCKETS, BRASS SHELL---Price each, net: 
—} In. or Pendant In. Cap--— 
Key Keyless Pull Key Keyless Pull 
Standard package....... $0.12 $0.10 $0.16 $0.16; $0. $0.20 
Unbroken earton........ .14 12 18 21 


WIRING SUPPLIES. 

Friction tape, in., in less than 100 Ip., 31e. per Ib.; in 100 Ib. lots, per Ib 
Rubber tape, { in., in less than 100 Ip., 33e. per Ib.; in 100 Ib. lots, 31e. per lb. 
Wire solder, in less than 100 Ib., 33c. per Ib.; 1n 100 Ib. lots, 31e. per Ib. 


ENCLOSED SWITCHES, KNIFE -Safety type, externally operated, 250 dc 
a.c., N.E.C 
— TYPE °C” FUSED BOTTOM 


Size, Double Pole, Three Pole, Four Pole 
Amp. Kach Mach Kuch 
30 $3.50 $5.70 $9.00 
60 9.00 11.00 14 00 
100 14.00 17.00 29.00 
200 22.00 29.00 48.00 
Discounts: 
Less than standard package. 45% 
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